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Mr. WILLIAM CARRUTHERS, Ph.D., F.R.S., 
F.L.S., F.G.S., &c. 

Introduction by Chas. COMMAisr JRogers, 
Chairinan of the Botanical and Zoological Committee, E.A.S.E. 

A YEBY unanimous wish has been expressed, on the part of 
many intimately concerned, that the retirement of Mr. 
Carruthers from the post of Consulting Botanist to the Society 
should not pass by unnoticed. His long connection with 
the Society, the services he has rendered to the members 
and the cause for which he has so successfully laboured, 
all led to a ready acceptance of the Botanical Committee’s 
recommendation to the Council that an account of his work 
should be put on record, and that in addition to this, hi^ 
photograph should appear in the current number of this 
Journal together with a memoir of his career. In compliance 
with the opinions thus expressed, the subjoined Memoirs 
have been submitted, and by request I preface their publica- 
tion with a brief introduction. 

Mr, Carruthers has supplied a resume of the work done 
during his long period of office, and matter of the highest 
interest will be found in. this narration. It very clearly 
demonstrates that the scientific side, so emphatically set out 
ill the feoyal Charter among the primary aims and objecta 
of this Society, has not been lost to view. 

The Society’s Consulting Botanist has not only to patiently 
instil knowledge into those more at home on the practical 
than on the scientific side of agriculture, but has to compete 
intellectually' with professional men who spend their whole 
' YOU 70, ’■ ' B 
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lives ill an atmospbere of investigation and research. These 
ordeals demand weight of intellect and a certain supremacy 
of character before allowing the Consulting Botanist to succeed, 
and this is Avhat Mr. Can-uthers has accomplished. 

Perhaps I may be allowed to refer to an incident that 
gave an opening for a tribute of esteem to Mr, Carruthers’ 
characteristic aliiiities in these particular directions. 

It fell to me, in company with Mr. Adeane, to meet this 
year, at the Eoyal Agriciiitiiral Show at ^ Gloucester, many 
prominent members of the seed trade, onr mission being to 
consult with them on the question of appointing Mr. Carruthers’ 
successor ; our wish, let me add, being to do nothing, regard- 
ing tliis appointment, that might alienate them from our 
Society. 

Our interview with an influential deputation left us firmly 
convinced on two points : first, that they were strongly of 
opinion that the Eoyal Agricultural Societ^' could not afford 
to offer this appointment to any one other than the highest 
and most undisputed authority obtainable ; secondly, they 
were unanimous in saying that Mr. Carruthers had filled his 
post to their entire satisfaction. 

I do not think that a higher tribute than this could 
possibly be placed to the credit of any man in Mr. Carruthers’ 
position and at this particular moment of his life. 

While writing, as I have been asked to do, these few 
lines, I am fully sensible that it wmuld have had a greater 
effect to get an introduction written by Sir Charles Whitehead, 
under whose auspices — in conjunction with Mr. Welby — the 
scheme for a Consulting Botanist for the Society was adopted, 
or that a few words from Mr. Yincent Wheeler, my prede- 
cessor in the Chair of the Botanical Committee, would have 
been more effective than any efforts of mine in this direction. 

Yet I can speak from the experience of some twelve } ears’ 
attendance at these Committees. During that time, I may 
further add, I have corrt- spo tided and consulted with Mr. 
Carruthers. I have, moreover, enjoyed the privilege of Hs 
society at ,the Natural History Museum, where many results 
of his research and handiwork are daily viewed by the visitors. 
Let me, in full recollection of these experiences, write down, 
dn willing testimony, my impressions of his unvaryingnoiirtesy 
and manifest desire to give' information when iiifonnation 
was sought. 

In conclusion, we wish him cordially ad muitos aiinos ” 
the happy prokmgatioii of his well-earned rest 

'Trusting that in his new .position as an uonorary Member 
he may, if only occasionally, look in upon us and revisit those 
scenes which are so familiar to him, but which, without Ms 
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presence, will be so unfamiliar to some of us, we bid Min 
“ au reToir.” 


William Carrutliers, for nearly forty years Goiistiltiiig 
Botanist to tlie Society, was born in Moffat, Dumfriessliire, on 
May 29, 1830. Educated at Moffat Academy, be proceeded 
in 1845 to Edinburgh University. ' His University course, 
being interrupted by two periods during which he held 
tutorial posts, was not completed till the spring of 1854. In 
the autumn of that year he went to the New College, Edin- 
burgh, to study there with a view to entering the ministry 
of the Presbyterian Church. Under Dr. John Fleming, the 
Professor of Natural Science, a naturalist of conspicuous 
attainments, the bent which Mr. Carruthers had already shown 
for science was strongly developed. Prof. Fleming, who was 
an old man, advised him to devote his energies to science, with 
a view to becoming his colleague and successor, and he 
accordingly^ studied in the University under Goodsir, Allman, 
and Balfour ; but in 1858, before Mr. Carruthers’ curriculum 
was finished, Prof. Fleming died, and it was out of the 
question to appoint a student to the chair. It is interesting 
to note that forty-five years later Mr. Carruthers filled this 
chair for a year during a vacancy. 

His first position after leaving the New College was that of 
Lecturer on Botany in the New Veterinary College, Edinburgh. 
A few months later he became Assistant to the Secretary of the 
Royal Society of Edinburgh, and in this capacity made the 
acquaintance of Dr. Robert Chambers, the publisher, which 
led later to his contributing the geological articles in the first 
edition of Ghamders' Encyclo^ocedia. His earliest scientific 
paper (out of a total of seventy- two recorded in the Royal 
Society’s Catalogue) was a geological one, on the graptolites 
found in the rocks of his native county, published in the 
Transactions of the Royal Physical Society of Edinburgh. 

In 1859 he was offered, through Prof. J. Hutton Balfour, 
the post of Assistant in the Department of Botany in the 
British Museum, and took up his duties there in August 
of that year, the whole staff of the department at that time 
consisting of his chief (Mr. John Joseph Bennett) and himself. 
He thus definitely abandoned the Church as a profession, and 
devoted himself to science; but it was from no lack of 
sympathy with the Church. Throughout his life his great 
hobby has been church history and theological literature. 

In 1871 Mr. Bennett retired, and Mr. Carruthers succeeded 
him as Keeper of Botany, His love of geology had led him to 
devote much attention to fossil plants, and at - this time he 
completed a^^^tudy o| strnoture of fospR ’ cycadsi whose 
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publication in tlie Transactions of the Linnean Society helped 
to secnre for him the coveted distinction of the Fellowship of 
the Royal Society in 1<S71. At this time he began his work 
for the Royal Agricultural Society. He himself gives an 
interesting summary of that work in the pages which follow 
this Boticej so it is unnecessary to say more of it here, save to 
emphasise the fact that he was absolutely a pioneer in this 
work in England. 

Immediately after his appointment as Keeper of Botany the 
very existence of his Department was threatened ; but his 
evidence before the Royal Commission on Scientific Instruc- 
tion made so clear a case for the existence of the botanical 
collections alongside the other natural history collections, and 
showed so excellent a record for the Department, as to fully 
justify and firmly secure its continuance. In all the Depart- 
ments of the British Museum, and in none more than that of 
Botany, want of space was seriously hampering the work, and 
when the removal to South Kensington was accomplished in 
1880 the work of rearranging both the public exhibits and 
the collections for the use of students owed much to Mr. 
Carrutliers’ talent for organisation. In the labelling of the 
public collections, moreover, he was'one of the pioneers of the 
system of giving adequate explanations on the labels, thus 
making the collections far more interesting and instructive to 
the person of average education. The removal to South 
Kensington necessitated the formation of a departmental 
library, and for some years Mr. Carrutliers was very busy 
at this work. He ultimately had cause to be proud of having 
got together the finest botanical library in the world, and at 
the date of his retirement in 1895 his knowledge of the 
literature of botany was probably unsurpassed. 

In 1884 he took a long trip in America (in company Avith 
the late Mr. Oharles de Laiine Paunce de Laune and Mr. 
F. S. W. Cornwallis), in the course of which he secured 
interesting specimens for his department, and got into closer 
touch with museums and herbaria on the American continent. 
He and his fellow travellers also gathered much valuable 
experience in agricultural , botany on this trip. 

In 1886 he was President of the Biological Section of the 
British Association, at its Birmingham meeting, and there 
delivered an address on the persistence of specific characters in 
plants, which presented so difficult a problem to the sup- 
porters of the DarAAdnian theory that it remains unanswered 
to^ this day. 

In 1887 he Avas chopi to be President of the Linnean 
Society, for the period iii which its centenary celebrations 
would fall ; and for organising and carrying through these 
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celebrations be received tbe Society’s tlianks. In 1907 Mr, 
Carrntbers was sent by this Society to Sweden as its representa- 
tive at the bi-centenary commemorations of the birtli of Liniie, 
and at that time the ancient University of ITpsala conferred 
on him the honorary degrees of M.A. and Ph.D. He had 
also been elected President of the Geologists’ Association, in 
1875 and of the Eoyal Microscopical Society in 1901. 

His care in attention to detail, without losing sight of 
salient points, his power of Incid exposition of a subject, and 
his willingness to satisfy any genuine desire for knowledge 
have made him a most useful officer both to the British ]\Iuseum 
and to the Eoyal Agricultural Society of England. 

s. w, c. 


The Botanist’s "Woek, 1871-1909. 

In 1871 no provision existed in England for the farmers 
ascertaining the quality of seeds supplied to them, or obtaining 
the advice of a botanist in other matters that might be of 
service. The Council of the Eoyal Agricultural Society 
requested me to furnish it with a statement regarding the 
ways in which a botanist might assist the farmer. Having 
considered the statement prepared, the Council resolved to 
secure the services of a botanist and invited me to undertake 
the work. With the permission of the trustees of the British 
Museum I accepted the invitation and entered on work in 
1871, under the direction of the newly formed Botanical 
Committee, whose chairman was Mr. W. E. Welby, M.P. Shortly 
afterwards Mr. (now Sir) Charles Whitehead succeeded him 
and occupied the chair for many years. A small salary was 
fixed upon for the , botanist, with somewhat large fees for 
consultation. These prevented the meml)ers of the Society 
consulting the Botanist to any great extent. A few years later 
the salary was increased and the fees reduced to a nominal 
sum, a change which brought many more applications. 

QUAhiTY OP Paem Seeds. 

The first matter to which the Committee gave its attention 
was the quality of the seeds supplied to the farmer for his 
crops. The investigations made by the Botanist showed that 
the quality of seeds for pastures "was most unsatisfactory. 
Scarcely one sample of meadow fescue examined was free 
from rye-grass, a much cheaper seed, which often amounted 
to more than half of the sample. Other deliberate adultera- 
tions, for the dealer’s gain, were common, but they were not 
introduced by or knowm to the local merchants in county towns 
who supplied the ‘farmer, The, germination , was so low that 
some samples examined germinatedless than 10 per ce'ni;, This' 
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was no doubt due, to some extent, to carrying over seeds from 
year to year until they were dead. Experiments were made 
with the view of determining the limit of the vitality of seeds ; 
and to determine this with greater accuracy samples of thirty-five 
different kinds of farm seeds harvested in 1895 were obtained 
from trustworthy^ sources. These have been tested year after 
year. The progress of the experiment has been exhibited on a 
large diagram at the annual shows of the Society in recent 
years. The only" seeds that germinated this year were those of 
•a black Tartarian oat. The coming spring will probably finish 
the trials. A report will then be submitted to the Committee. 

Purity and ’Germination. 

In 1882, after considering the state of the seed market, 
the Committee published a recommendation that members of 
the Society should obtain a guarantee that seeds purchased 
contained less that 5 per cent, of impurities, and that the 
different kinds possessed a specified minimum germination. 
What was sold as foxtail, was, as a rule, collected before the 
seed had been formed, and consisted of nothing more than 
empty chaff. The Committee could 3iot at that time fix for 
this grass a higher minimum than 20 per cent. For cereals, 
green crops, clovers, and timothy 90 per cent, was fixed, and 
for the other grasses 70 per cent. 

IMPROTBMBNT OF SEEDS. 

This step had a remarkable effect in improving the quality 
of seeds. In the following year, 1883, two leading firms, 
influenced by the action of the Society, offered in their cata- 
logues seeds guaranteed both as to purity^ and germination. 
Through their efforts to improve the quality of their seeds they 
were then able to offer, at ordinary market prices, seeds of 
foxtail germinating 60 and 70 per cent., and other grasses of 
much higher quality than the Committee suggested. Other 
seed merchants followed, so that the guaranteeing of seeds is 
now nearly universal in the leading firms. His Majesty’s 
Office of Works gave a great impetus to this effort for securing 
good seeds ])y scheduling the quality required in seeds for 
laying down pastures in the Royal Parks, and offering a 
proportional increase in price for higher germination than 
that^ phednled... This was done on the advice of the' ' 
Botanist of The Society, whose report on 'the seeds governed. '■ 
fhe purchase and the price 'paid. 'This method' has' in later" 
years been' adopted by the London Asylums Committee ior^ 
.their fields, ' lawns, and kitchen .gardens, 'an'd.^ also' by several 
members of the Society., The change for the benefit of the 
farmer resulting directly froni this work of the Society will be 
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apparent if "we not© the germination of pure seeds guaranteed in 
the catalogue of one of the first firms to offer guaranteed seeds. 
Foxtail is guaranteed 80 per cent, and with it wood- and rough- 
stalked meadow grasses, while in all the others the guarantee 
is from 00 to 99 per cent. It is impossible to estimate the 
financial gain to the farmers of England which has resulted 
from this action of the Society, But it is distressing that so 
very large a proportion of farmers still cling to their old and 
wasteful methods of purchase. 

Two Kinds of Seed Merchants. 

We must distinguish in speaking of seed merchants, between 
one who knows what he is dealing in, and another who only 
retails seeds that have been supplied to him under certain 
names. The latter does nothing whatever to raise the standard 
of his seed. The former knows the characteristics of each 
kind of seed, and the impurities that are present ; he has 
appliances for removing these impurities and for testing the 
germination of the pure seeds. The improved quality of the 
seed is due entirely to his effort. In 1895 an attempt was 
made to ascertain the quality of seeds sold in market towns, 
where the irresponsible retailer chiefly carries on his business. 
By the kindness of members of the Society small parcels of 
seeds were obtained from such towns. The results of their 
examination were published in the Journal of the Society for 
1896. There were some good seeds among them, but the great 
majority were inferior. Two bad Samples may be c|uoted, to 
show the great loss that befalls the farmer who pimchases seeds 
without a guarantee of purity and germination. In a merchant’s 
catalogue for 1895 the seeds of foxtail guaranteed to germinate 
85 per cent, cost Is. 6d, per pound. To secure that one pound 
of germinating seeds should be sown, it is necessary to add to 
the pound (composed of 85 per cent, good seeds, and 15 per 
cent, worthless chaff) 2*8 ounces of the same bulk, to supply 
the lacking 15 per cent, of good seeds. This makes the price 
of one pound of germinating seed Is. M, A farmer the same 
year bought seeds of the same grass at Is. 2d, per pound, but 
the germination was only 6 per cent, so that 16| pounds had 
to be purchased to obtain one pound of germinating seeds, and 
for this the farmer would have had to pay 19s* 6d. The same 
merchant in his catalogue offered one pound of germinating 
seeds of ^ rough-stalked meadow grass fOV Is. 6d, while the 
farmer Would have had to pay 7s. 9|d. to his country merchant 
for the same quantity of germinating seeds. 

Condition of Seed Trade in, Iredand. 

The investigation in 1894 and 1895 of a large series of farm 
seeds purchased in various localities ih Ireland on behalf of 
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tlie Irisli Land Commission by the Society’s Botanist exhibited 
a worse condition in the seed trade in Ireland than existed in 
England, and resulted in the establishment, in connection with 
a Government Department, of a seed station in Dublin. 

Seeds fob Pastueb. 

The Committee next dealt with forming new and im- 
proving old pastures. The universal experience was that 
after the second or third year new pastures began to fail. It 
had been the practice — a practice still prevalent — to purchase 
mixtures prepared by the merchants for different geological 
formations, and composed of a considerable variety of grasses 
and other plants. The farmer bought so many pounds per acre 
of the mixture. There appeared in the first year a good crop 
of fine grass, which maintained itself for a second year, and 
thereafter began to fail. The chief ingredient in these mixtures 
was rye-grass — the so-called perennial and the shorter-lived 
Italian. 

Good Pasttoe Grasses. 

In dealing with this problem it was important to find out 
what plants were palatable to the stock. No matter how well 
they looked to the farmer, if they were not eaten they were of 
no value in the pasture. The gnasses and other plants which 
flower and seed in a well-fed pasture afford the farmer obvious 
evidence as to the plants which are not palatable to his stock. 
These have been rejected in the grazing. Some care must be 
taken in observing the treatment of the pasture by animals. 
A cautious and experienced agriculturist ascribed the high 
feeding value of a pasture in Herefordshire to the rye-grass 
which was manifest everywhere in the field. He hurdled in a 
portion, and immediately the unobserved cocksfoot, meadow 
fescue, and foxtail sprang up. He concluded that the ‘‘coarse ” 
grasses were deleterious because they smothered the finer rye- 
grass, but aftexAvards he found that these coai’se grasses were 
the valuable elements in the pasture, and had been eaten so 
closely down by the stock that they escaped his notice. The 
cattle had fattened on them and neglected the rye-grass. Next, 
to find which of these supplied the largest amount of nutri- 
ment, and finally what gi'asses and other plants maintained their 
hold on the ground, that is, were perennial. The famous pas- 
tures of England were inspected and. reported npon, careful 
observations were made as, to the selection or rejection of the 
different plants in 'the pastures, and experiments were cairied 
on at the Society’s farm at Woburn with separate plots of 
grasses and cloveiu The committee wei^e greatly, aided in, these 
matters by the observations and experiments of the late C, De 
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L. Faunce De Lamie, of Sliarsted Court, carried on with the 
assistance of the Society’s Botanist. His views w’^ere clearly 
expressed in an important memoir published in tlie Society’s 
Journal in 1882» It is not possible to speak too liighly of the 
value of Ills researches to the Society and to the farmers of 
England. The result of all these observations, added to the 
experiments of Swayne, Curtis, Thornhill, and Sinclair, "was to 
get rid of many "worthless and second-rate grasses, and to limit 
the kinds of grasses used to those that were palatable, nutritious, 
and perennial. These essential grasses were found to be cocks- 
foot, meadow fescue, foxtail, timoth^^, and one or two meadow 
grasses (Poa), with white clover and red, but unhappily the 
only perennial red clover, though a native of Britain — ^the 
time ^‘cowgrass” (TrifoUum medium Linn.) — cannot yet be 
obtained in quantity sufficient for the use of the farmer. 
Pastures have been laid down with these grasses and clovers, 
in due proportions, which have prospered for years without 
any decline, supplying palatable and nutritious food for all 
kinds of stock, on all varieties of geological formations. The 
cost of laying down has been reduced, and with the good 
and pure seeds that can now be procured the problem of 
producing a new, good, and permanent pasture has been solved. 

Cheat Merits of Timothy. 

An important result of the experiments carried on at Woburn 
in 18<S7-1888 has not received' the attention it deserves from 
farmers. These demonstrated the greater value of timothy 
over rye-grass for short lays. The feeding value of timothy is 
at least equal to that of rye-grass. It is certainly palatable to 
stock. Some years ago the General Omnibus Company sought 
the advice of the Society’s Botanist as to the Canadian hay it had 
purchased to make up for shortage in the home crop. Timothy 
is the hay grass of Canada, and it was the only grass in the hay 
purchased. Their large stud was fed on it for several months ; it 
proved to be a palatable and nutritious food. The green pro- 
duce at Woburn for the two years named was at the rate of 
6 tons 13 cwt. per acre for timothy, while perennial rye-grass 
yielded 5 tons llj cwt., and Italian 5 tons 17|- cwt., the same 
number of germinating seeds per acre being sown in each case. 
Timothy is without any doubt a perennial grass. It is also the 
cheapest good grass in the market. This does not mean that 
timothy costs less per lb., but that for the same money one can 
buy sufficient seeds to produce a larger number of plants than 
can be obtained in the case of any 'other useful grass. From 
this 'point of view rye-grass is a costly seed. The ' relative ; 
price of the seeds, as plant producers, will be obvious if: thb 
cost of laying down an acre -with a single kind of gpss is 
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coiisiclereiL Suppose ten million plants to be sufficient for 
an acre, tlie cost per acre would come out tbus : — 


1 

Cost 

Seed for 
10,000.000 
plants 

Cost 



i Per lb. ' 
s d. 

lb. 

Per acre 
s. d. 

Timothy .... 

0 4^ 

8 

B 

8 

0 

Rough-stalked meadow grass 

1 8' 

5 

i 

Italian rye-grass . 

0 B-l- 

40 

12 

6 

Perennial rye-grass 

0 u 

46 

13 

5 


It Avoiild clearly 1)6 a gain to the farmer in every way to 
substitute timothy for rye-grass both in his annual and biennial 
lays, as well as in his permanent pasture. 

IMPBOYING Existing Pasttjbbs. 

Ill association with my colleague, Dr. Voelcker, numerous 
experiments have been made throughout England with the 
view of improving the herbage of parks and old pastures. 
The results have been set out in several joint reports, and sug- 
gestions have been made of great practical value to the farmer. 

Pastube ’Weeds. 

Many contributions have been published on the weeds 
of pastures and cultivated lands. The different methods of 
treating liiennial and perennial weeds, and the difficulty of 
eradicating those with underground creeping stems or roots, 
have been pointed out. It has been established that yarrow 
should have a place in all mixtures for laying down pei*manent 
pastures, not because it has great nutritional value, but because 
stock like it and eat it down in all well-fed pastures. All 
other weeds should be extirpated, as they are rejected by 
stock and reduce the value of the pasture, even when they 
. are not really dangerous. Records have been given in , the^ 
Journal, as t-hey occurred, of cases of poisoning in horses,' cattle, 
and sheep by uns'uspected weeds. A complete illustrated review 
by the botanical assistant, Mr. H. T. Glissow, of the poisonous 
plants which are natives of England was published in the 
Journal, VoL 68, 1907. 

Diseases OP Plants. , 

An important part of the -wotk of the Botanist, which was 
hardly anticipated at the time of his appointment, but has 
steadily and largely increased in recent years,, has been the' 
investigation of injuries to plants. , 
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Some injuries are due to physical causes, siicli as excessive 
or insufficient moisture, severe cold, ligiitning*, and furnace 
fumes. Ill the specimens submitted these causes were ex- 
plained and suggestions given for treatment. 

Paeasitism of FLOWBEmo Plants. 

The majority of injuries are caused by the attacks of other 
plants, which obtain the whole or part of their food as parasites. 
Dodder and broom-rape feed entirely on clover and ultimately 
destroy it. The mistletoe also gets all its food from the trees 
on which it grows. Yellow rattle and eyebright ol>tain part of 
their food from the roots of the host-plant, but at the same 
time they manufacture a part of their food in their green 
leaves, which are absent in the other parasites named. These 
have been described and figured in the Journal, and methods 
of treatment have been given. 

Parasitism op Fungi. 

The greater number of diseases affecting plants, and the 
most serious, are caused by parasitic fungi- These have been 
investigated, and many have been cultivated in the laboratory 
to obtain the characters by which they are distinguished. 
Information has been giveh to members of the Society, and 
in many cases published in the Journal, about attacks on forest 
trees, as the canker in larch, injuries to oak, beech, and other 
trees ; attacks on orchard trees, like the serious one on the Kent 
cherry trees, the different diseases of apples, pears, plums, &o., 
the American blight of the gooseberry, and the diseases attack- 
ing fruit trees in houses, also cucumbers and tomatoes. The 
chief work, however, has been with farm crops. The various 
maladies that injure cereals and grasses have been investigated 
and fully described. The so-called “clover sickness” was 
traced to its cause, and tho result published in the annual 
reports, and more exhaustively in a separate memoir by 
Mr. H, T. Giissow, laboratory assistant, published in the 
Journal for 1903, page 376. 'Jhe various maladies of the potato 
have received much attention. In connection with the prize 
offered in 1874 for disease-proof potatoes by the late Lord 
Oatfacart, when President of the Society, the Botanist visited 
the twenty localities in Britain and Ireland where the tests 
were made, and prepared a report upon these trials and the 
result of the competition. A wall diagram of the potath ; 
disease,, showing its different stages, with descriptive letterpress'' ; 
and suggestions for dealing with it, was published by the 
Society, and copies were freely distributed throughout Ireland 
by the Land Commission. Several other diseases attacking the 
potato have been 'investigated, and descriptions and illustrations 
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liaA'^e been |)iil)lis]'ied by the Society. Hitherto ‘.unobserved 
maladies atfectiiig mangolds and turnips have been described 
ami Jigiired. These and many other investigations Iiave 
appeared in the Journal of the Society. 

Information has ])een asked for and supplied to the follow- 
ing Government institutions : The Royal Agricultural Society of 
Germany, the Departments of Agriculture of the United States, 
of the Argentine Republic, and of the Government of Brazil. 
And at home continuous help has been given to H.M. Office 
of Works, the Irish Land Commission, and the London County 
Coiincirs Asylums Committee. 

The work of these years has often been tedious and trouble- 
some, but throughout it all I have been helped and encouraged 
by the Committee whom I served. The minute organisms 
causing injury to plants — bacteria and fungi — require in their 
investigation sharp and clear eyesight, and this my advancing 
years have seriously affected. I have had for more than twenty 
3 'ears al)ie assistants in my laboratory, without whose help 
I could not have carried on my work. One of these is now 
Assistant Director of Agriculture to the Government of 
Trinidad, and another is Botanist to the Government Depart- 
ment of Agriculture in Canada. 

It is a great satisfaction to me in retiring from my work 
that the practical application of science to agriculture has been 
of service to the farmers of England, and that w^ork begun by 
the Society almost forty years ago is now being caiTied on in 
various laboratories in this country, among which the new one 
at Cambridge University, where the Society’s work will in 
future be done, takes a leading place. 

William Oabrijthbbs, 


SOME SECONDARY ACTIONS OF 
.MANURES UPON- THE vSOIL. 

By a. D. Hall, M.A., E.R.S. 

Director of the Mothamsted Ex2)erw%mtal Station 
{Lawes Agricultural Trust). 

Thjb eaiTy volumes of the Journal of the Royal Agricultural 
Society from 1840 'to about 1856 contain a mass of good writing 
which provides excellent reading even to-day, and is not likely 
to be equalled in any future agricultural publication. Not 
only was farming prosperous at that time, but it was making 
improvements and breaking fresh ground in all directions, new 
information was being acquired on both the scientific and the 
practical side, the resources of science and mechanics were 
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being brought to the service ot‘ agriculture ; above all tilings, 
liotli the leaders and the workers bad abundant faitli in tlie 
value of knowledge and in the future of their industiry which, 
at the same time, was blessed by a number of men who could 
write vividly" upon their work. It is not my purpose, however, 
to discuss the writings ' of Philip Pusey, Daubeny, Biickmaii, 
Morton, Curtis, 0. S. Read, and others, which illuminate those 
early volumes, but to call attention once again to one of the 
most interesting of all of the papers therein contained, a paper 
by J. T. Way on the power of soils to absorb manure (First 
Series, VoL xi., 1850, p. 313), which is one of the classics of 
agricultural science. 

Way, it should be remembered, was the second Ohemist 
appointed by the Society, succeeding Lyon Playfair, afterwards 
Lord Playfair, in 1847 ; he did much valuable pioneer work in 
agricultural chemistry up to the time of his resignation in 1857, 
whereupon the late Dr. A. Voelcker was appointed to the post 
which is still held by his son. Way’s work on the absorption 
of manures by the soil arose out of some observations by a 
Mr. H. S. Thompson which are set out in an earlier paper in 
the same volume ; he found that if liquid manure was filtered 
through a layer of ordinary soil it appeared as a clear and in- 
offensive liquid, from which all the organic and ammoniacal 
compounds had been withdrawn. Even pure ammonium salts 
are equally taken away from their solutions when they are 
filtered through soil, and it was this class of action which Way in- 
vestigated in detail, the results being set out in the paper quoted 
and in a second one in the Journal two years later, and again 
in some further papers in which Dr. Voelcker continued Way’s 
studies after the resignation of the latter chemist. Now from 
the practical point of view, the impoi*tant thing that Way dis- 
covered was the fact that nearly all the soluble fertilisers, the use 
of which was then becoming general, could be applied to the soil 
without any risk of their washing out, because they immedi- 
ately became precipitated or otherwise fixed in the soil. Nitrates 
are not retained but, sulphate and other salts of ammonia enter 
into some combination with the soil constituents which with- 
draws the amihonia from solution, though the acid part passes 
on into the drains or the subsoil in combination with lime or 
a similar base ; soluble phosphates like supei’phosphate are 
immediately precipitated, while soluble potash salts are taken 
out of solution by a reaction akin to that which retains the 
ammonium salts. Since that time the work has been extended 
and completed in various directions and we now know that on 
ordinary land we need not fear the loss of any fertilising 
constituents, except of nitrates and the compounds of nitroghn 
which rapidly change into nitrates. • 
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However, these facts had been unknown until Way’s^ paper, 
and manure makers had even been to some trouble to render 
insolnble the fertilisers they were selling, lest losses by drainage 
should ensue. For example Liebig, as an outcome of his theory 
that the proper manure for any cro^^ is a mixture of the mineral 
and ash constituents contained in that crop, had made up 
prescriptions and given bis countenance to the sale of a set 
of Liebig’s manures, fertilisers in which the constituents- — 
phosphates and sulphates of soda, potash, lime and magnesia— 
were actually?" fused up with silica into a sort of glass in order 
to render them insoluble, the fused mass being afterwards 
ground to a powder for distribution. 

No'w Liebig’s manures had proved failures in practice, 
really because of their lack of nitrogen — that most important 
of manure constitxitents which Liebig persisted in regarding 
as supplied in sufficient quantities for the needs of the plant 
by the rain or the atmosphere— but on reading Way’s paper 
Liebig thought that the, cause of their failure must have been 
the very insolubility he had made such efforts to attain. A 
letter of Liebig’s, exists in which he tells Way that his paper 
has cleared up for him the cause of one of the greatest 
disappointments he had experienced — the failure of his 
manures in practice ; the best work of his life had been given 
to the chemistry of agriculture, and he had missed the proper 
recognition of his labours because of his ignorance of this one 
fact which Way had at last brought to light. 

In Way’s paper he fixed upon the double silicates in the soil 
— the so-called zeolites — as the agencies causing the absorption 
of both ammonia and potash salts, though he also showed that 
humus must have an effect in the same direction, because 
,of the great absorptive powers of all soils rich in humus. As 
regards the zeolites the action is intelligible enough ; these 
bodies are complicated double silicates of alumina and various 
bases of which lime is the chief ; ill contact with a weak 
solution of a salt of ammonia, the lime and ammonia change 
'•place, an insoluble zeolite containing ammonia being formed 
on one side, and on the other a lime salt which goes into 
solution. Way himself in a later paper concluded that carbonate 
of lime in the soil did not intervene in the process ; but in 
later years, as it appeared that sulphate of ammonia reduced 
the' stock of carbonate of lime in the soil, it began to be 
thought that' there must be a direct, interaction between 
sulphate of ammonia and the carbonate of lime instead of the 
zeolites, as soon as the former was applied to the soil. 

That the use of ammonium salts as manure does directly 
cause the removal of carbonate of lime from the soil may be 
learnt from a detailed examination of the amounts present in 
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the soils taken from the Rothamsted plots at siiccessiYe dates 
during their history. At Rothamsted the carbonate of lime 
in the soil, the amount of which varies from about 2 to about 
5 per cent, in different fields, is all of artificial origin ; for 
though the red clay with flints,” the drift formation out of 
which has arisen the soil at Rothamsted, rests on the solid 
chalk rock at a depth of 10 to 15 ft. below, yet both soil and 
subsoil in a natural state are almost wholly lacking in 
carbonate of lime. Such natural soil may be found on the 
neighbouring Harpenden Common, which has never been 
cultivated nor subject to any improvemenrs ; and again on the 
grass land and a few of the other arable fields on the estate ; 
in all these cases analysis shows only about one tenth per cent 
of carbonate of lime in either soil or subsoil until the under- 
lying chalk rock is reached. It is, however, on record that up * 
to the early years of the nineteenth century it was a regular 
custom in Hertfordshire farming on this hill land to sink pits 
through the clay into the chalk, extract the chalk and spread 
a layer representing six to ten tons per acre over the ax'able 
land, the process being repeated at intervals of a few years. 
The “ delis ” or hollows in the fields, which represent the 
fallen-in pits, are evidence to-day of the old practice, and 
much of the friability and dryness of this heavy land, through 
which alone it has been possible to keep it under the plough, 
is due to the work thus done for the present generation of 
farmers during tbe seventeenth and eighteenth centuries or 
even earlier. As a consequence the surface soil of the 
Rothamsted arable fields now contains 2 per cent, or more of 
carbonate of lime, visible to some extent as tiny rounded 
fragments from the size of a pinhead to that of a pea, but 
mainly present in particles too small to be seen ; the sub- 
soil, however, contains none of this carbonate of lime, it has 
remained only in the layer stirred by the plough, and has 
never worked downwards. The old maxim that lime sinks in 
the soil is^only true of lime on pastures, where it is buried by 
the slow but persistent action of earthworms bringing up 
mould to the surface ; in arable land as the Rothamsted analyses 
prove the lime wastes but does not sink. , The very special 
distribution of carbonate of lime in the Rothamsted soil affords, 
however, an exceptional opportunity of studying the r-ate at 
which this important soil constituent 's removed by natural 
causes, and also of how the natural removal is decreased: or 
accelerated by the constant 'use of certain artificial mannresw 
Samples of soil from the Rothamsted plots were not taken at 
the very beginning of the experiments, at least none have been 
preserved ; the earliest which are available date from 1856, 
and later samples, from the same Bimadbalk field were taken 
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ill 1865, 1881, 1893, and 1904, Samples from tlie other fields 
date back to 1867, 1868, and 1873, so that in four cases we can 
ascertain the effect of thirty years’ action of the manures, a 
long enough period to make the change in composition 
perceptible in the analyses. Of course there are many sources 
of error in the analytical figures ; soil sampling is never a very 
accurate process, and in comparing samples taken at long 
intervals, a new error is introduced by possible changes in the 
coiisolidatioii of the ground. But the figures agree better than 
might have been expected, and the results may be regarded as 
accurate to within 20 per cent, or so. The following table 
shows the actual amounts of carbonate of lime calculated as 
pounds per acre in the surface soil from certain of the plots in 
the various Rothamsted fields at the dates given, while the last 
column of the table gives the average annual loss deduced from 
these figures : — 


Table I, — Loss of Garhonate of Lime from RMhamsted Soils, 





Carbonate of lime lb. per acre 

Field 

Plot 

Manuring 

Earliest 

date 

1004 

Average 

annual 

loss 

Broad])alk 

1865 

3 

Unmanured 

110,500 

90)200 

800 


2b 

Lunged 

100,400 

85,100 

690 


0, 7, 8, ID : 

Ammonium Salts 

85,300 

,01,800 

1,100 


9 

Nitrate of Soda 

106,000 

92,700 

565 

Hoos 1881 

i 10 , 

Unmaniired 

80,800 

63,900 

1,000' 


i 1 and 4 A 

Ammonium Salts 

54,300 
69,500 ! 

37,500 

776 


'1 and 4 H 

Nitrate of Soda 

42,500 

596 

Agdell 1867 


Unmanured 

159,400 

117,700 

930 

Idttle Hoos 
1873 


Unmanured 

103,000 

i 

70,500 

i 

1,046 


1 Another plot more fairly comparable with the plots which follow lost at the rate 
of 675 lb. per acre. 


It will 1)6 seen that the unmaiiured plots agree fairly well 
in showing a loss of 800-1,000 lb. of carbonate of lime per 
acre due to the \vashing action of the raiii alone, or rather to the 
solvent action of rain water after it has liecome charged with 
carbonic acid exhaled from the roots or arising from the decay, 
of organic matter in the soil. Of course there are many factors 
which might modify this figure in other soils ; it must to 
some extent depend on the actual amount of carbonate of lime 
in the soil, on the magnitude of the drainage through the soil, 
this being lessened with larger crops on normally manured 
land, and also on the proportion of carbonic acid in the soil 



Some Secondary Ad ions of Alanures a pon the' SoiL 17 

gases, wliich proportion would be increased with manured soil 
and larger crops. Still these are the best, indeed the only 
figures available to show the loss of carbonate of lime that 
arable land is likely to suffer, and we may noyr proceed to 
consider iioAV far the loss is affected by the use of amnioniiim 
salts as iiiaiiiires. At Rothamsted a mixture of sulphate and 
muriate of ammonia has always been employed, and though 
certain minor differences may be traced in the action of the 
two fertilisers, in the main the two together will behave 
towards the soil of the plant just like sulphate of ammonia 
alone, though in a slightly more concentrated form. The table 
only gives a selection of the plots from which results are 
available (for details see Hall and Miller, Proc. Roy. Soc. 1907, 
B. 77, 1), but it is clear that the use of ammonium salts causes 
increased washing out of the carbonate of lime, in fact from 
the original figures we may calculate an average figure of 
117 ib. of carbonate of lime removed from each 200 lb. of 
ammonium salt applied. This figure would indicate that the 
carbonate of lime removed is the chemical equivalent of the 
ammonium salts supplied as manure, -which suggests that when 
the^?- reach the soil they begin by reacting with the carbonate of 
lime and not with the zeolites as originally suggested by Way. 
However, direct experiments made to test this point (Hall and 
Gimingham, Trans. Chem. Soc. 1907, 91, 677) showed that 
though some interaction will take place between the am- 
monium salts in solution and carbonate of lime, the zeolites 
bring about by far the greater part of the change, even when 
the carbonate of lime constitutes as much as 20 per cent, 
of the soil. Probably the carbonate of lime is brought into 
the action later, when the ammonia is liberated from its 
zeolitic compound in order to be converted into nitrate or 
taken up directly by the plant ; the question is in any case 
only of technical interest since there is no doubt about the 
final result that the ammonium sulphate behaves like an acid 
and removes from the soil whatever amount of carbonate of 
lime is required to combine with the sulphuric acid it contains. 

So far the matter of the wastage of carbonate of lime is 
clear enough, but another problem was set up when Dr. J. A. 
Voelcker oliserved that the soil of the permanent wheat and 
barley plots at Woburn which had been receiving ammonium 
salts for about twenty 3 ^ears had become actuail^^ acid to 
litmus paper (see this Journal, 1899, 60, 515, and 1901, 6M, 
286). The acidity thus developed rendered the land unable 
to oaiTj’- barley, though its capacit^^ to do so was restored by a 
comparatively small dressing of two tons of lime to the acre. 
Naturally acid Soils had been known before, chiefly in peaty 
waterlogged areas, but this was the first example recorded of 
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a soil becoming acid through a particular course of treatment. 
That the acidity had developed upon the Woburn plots and not 
at Rothamsted where the same manuring had been continued 
lor even longer periods, was obviously due to the fact that tlie 
soil at Woburn contained practically no carbonate of lime at 
the beginning of the experiments. Analyses show less than 
one-tenth per cent,, and even this minute proportion may be 
largely over-estimated, because there is evidence that the 
organic matter in these acid soils always splits up on treat- 
ment with acid and yields some cai^bon dioxide which would 
be reckoned as carbonate of lime in the process of analysis 
adopted. Thus in the Woburn soil there is no base present 
to maintain the neutrality should any agency arise to produce 
acid, whereas in the Rothamsted arable soils, as we have seen, 
there has always been sufficient carbonate of lime to keep up 
a neutral condition and put out of action any acid as fast as it 
was produced. However, it was observed later that one ot the 
Rothamsted fields did contain plots on which the soils bad 
become acid through the application of ammonium salts year 
after year for a long period ; this wras the Park grass field 
which is cut for hay every year. Now there is no record of 
The Park having ever carried anytliing but grass, and analyses 
of the soil at the margins of the plots where no experimental 
treatment had been given showed that this was one of the 
pieces of land which had never received the regular chalkings 
to which allusion has been made earlier. The soil, therefore, 
of the grass plots had started with but a small pro|)ortion of 
carbonate of lime, an amount comparable withsthat present in 
the Woburn soil at the outset of the experiments there, and the 
acidity has developed itself on this soil just as it has at 
Woburn. 

It is not clear at first sight how free acid can arise by the 
interaction of ammonium salts with any of the constituents 
of the soil ; ammonium sulphate and chloride are l)Oth 
nexitral salts in which acid and base are firmly combined at 
ordinary temperatures. Certain physical and chemical possi- 
bilities had been suggested, and these were first examined in 
some detail (see Hail and Gimingharn loc. cit.), using clay, 
sand, humus, and other soil constituents separately, but with- 
out detecting any process which would give rise to free acid. 
On sand the ammonium salts had no action ; with clay an 
'interchange of bases between the salt and' the ^seolites *took ^ 
place as, already described, but then*esuitingbliquidTeinainod'''' 
perfectly neutral, as would indeed be expected on purely 
chemical grounds ; with humus a similar interchange took 
place, also giving rise to no free acid. The liirmus of normal 
soils consists of calcium salts of the indefinite acids grouped 
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togefclier as liiimic acid ; when attacked by a solution of 
ammoninm sulphate or chloride, calcium comes out into the 
solution, while an equiyalent amount of ammonium goes 
into com]>i nation with the humic acid. Even when the 
' mixtures of humus and ammonium salts were repeatedly 
evaporated to dryness in a current of air or carbon dioxide 
to represent in an exaggerated way conditions which might 
occur in the soil, no production of free acid took place. 
In consequence of these failures search w^as then made 
for some living agency in the soil which would set free 
acid from ammonium salts, and small quantities of the acid 
soils from the Rothamsted grass plots -were introduced into 
nutrient solutions containing ammonium salts and organic 
matter. A clue was at once obtained to the actions going on 
in the field, for the soils were found to induce in the nutrient 
medium a very rapid and abundant growth of moulds and 
other minute fungi, the development of which was accompanied 
by an increasing acidity in the culture liquid. The moulds 
require nitrogen for their nutiution, and in order to obtain it 
they split up the ammonium salts and set free the acid. It 
was shown that the degree of acidity thus generated corre- 
sponded approximately to that prevailing in the water in the 
soil of the acid plots at Rothamsted soon after the application 
of the ammonium salts in the SjDring, being such as could 
be produced by the liberation of the acids contained in 
the mannrial salts. The surface soil of these plots was 
found to be swarming with microscopic fungi, and several 
species were .separated and identified, all of which would 
attack ammonium salts and liberate acids, though to a 
different degree. Further examination ' of the Rothamsted 
acid grass soils showed that in addition to the small quantity 
of acid which could be extracted by water, the amount of 
which was greatest in the spring soon after the application 
of the manures and diminished as the year progressed, there 
was present a much larger quantity of comparatively insoluble 
free humic acid. Clearly this had arisen by the action of the 
mineral acids, set free year by year from the ammonium salts, 
upon the neutral humus or calcium humate originally present 
in the soil, and the humic acid had been able to accumulate 
because it is but slightly soluble in water. Without discussing 
the other details bearing upon the question (see Hail, Miller 
and Gimingham, Proc. Roy. Soc. 1908, B. 80^ 196), it became 
pretty clear that the acidity of the Rothamsted grass soils had 
.arisen from, the action, of 'various micro-fungi 'upon the 
ammonium salts that had been annually applied tb these plots f 
such fungi have become very abundant in the soil and are 
able to attabk ammonium salts and set free tbe acid, taking 
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the uiiiiiionia to tlieoi^elves to supply" tiie niit'ogeii they re(piire 
for iiTitrition. This explai 3 rtt-ioii applies, however, oiilj" to the 
Rotliaiiisted soils ; the authors have not examined the Wol^iirii 
arable soils from this point of view, and indeed Br. J. A. 
Yoelcker has indicated certain differences in the nature of the 
acidity observed there. At Rotliamsted the acid soils have 
not been rendered absolutely sterile ; the ground is still 
covered by herbage, but it has, a very unhealthy appearance 
and resemliles in the most interesting manner the vegetation 
of naturally acid soils. The grasses have a characteristic 
dark ugly colour and grow in tufcs with bare spaces between, ■' 
the surface of the ground in these ])are spaces being occupied 
by a layer of peaty vegetable matter, as though the dead grass 
had been unable to decay in the normal manner. Half of 
each of the plots has been limed — 2,000 lb. per acre of ground 
lime having been applied in January, 1903, and again in 
January, 1907. Table IL sho^vs the great increase of crop 
which has followed the liming, the effect of which is also 
seen in the restoration of the herbage to a normal appearance 
and a close swuird, accompanied by the disappearance of the 
peat^^ layer. 


Table II . — Effect of Lime upon Rothamsted Grass Plots, 

BektiTe yield of, Imy on the limed portions, the imiimed part being taken 

as 100. 


Plot 1 

Manuring 

1903 

1904 

1905 

1906 i 1907 

1908 

1909 

! 400 llx amiiionium saltsd- super . . . i 

m 

in ! 

134 

118 ! 113 

127 i 

237 


„ „ + complete minerals 

121 

no ! 

142 

1 128 1 106 

118 

150 

11,1 ! 6001b. 


115 

103 

206 

i 120 1 167 

115 

119 


The cause of the comparative infertility of the acid soils 
must be set down to the fact that they are permeated by the 
micro-fungi which can grow in an acid medium, whereas the 
bacteria which normally people the soil and require a neutral 
liiediiim for their growth are largely pushed out. The fungi 
in question compete with the higlier plants like the grass for 
the manure app)lied to the soil, and being active and abundant 
they take so much that the crop suffers. At the same time 
the higher plants are doubtless injuriously affected by the 
suppression of many kinds of bacteria which are useful In 
preparing food for the crop. For' example, the nitrifying 
bacteria, which change ammonia in the soil first into nitrites 
and then into nitrates, are usually regarded as necessary to the 
nutrition of the plant, yet are wholly inhibited by a very 
slightly acid medium. ’ A number, of experiments were made 
to ascertain if nitrification was still going on in these acid 
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Rotliamsted Boils, both by testing for tlie organisiiis which 
cause nitrification and by putting large samples of the soil 
under conditions favourable to nitrification and seeing if any 
nitrates were found. Small fragments of the acid soils rarely 
showed the presence of the organisms, but the bulk samples in 
ail cases luit one did gain some nitrates during the course of the 
experiment, showing that the process of nitrification was not 
entirely suspended. Extracts from the soil, however, refused 
to form nitrates even when fresh active organisms were 
introduced. On the whole the evidence points to the fact that 
a little nitrification is going ondn the soils, becamse a few tiny 
fragments of carbonate of lime exist here and there and 
maintain a neutral condition in the soil wdth which they are 
in immediate contact. These nuclei serve to keep a limited 
number of the organisms still active, but in the main the 
process of nitrification is at a standstill and no nitrates are 
being produced. Now the generally received opinion is that 
such normal plants as constitute our crops take in their 
nitrogen only in the form of nitrate, so that the freedom of 
their growth is entirely dependent on the rate at which the 
nitrifying organisms in the soil first do the work of manufac- 
turing nitrates. This is probably too hard and fast an opinion. 
Without doubt most plants feed on nitotes for choice and soils 
contain very much more nitrates than ammonia, because as 
fast as the latter is set free by the bacteria which split up other 
nitrogenous compounds in the soil into ammonia, it is seized 
upon ])y the nitrifying bacteria and converted into nitrates. 
But there are not wanting experiments to show that many 
plants, especially cereals, are capable of utilising the nitrogen 
of ammonium compounds directly, and later experimenters 
(Hutchinson and Miller, J. Agric. Sci., 1909, Sj 179) have 
succeeded in growing plants with ammonium salts as the 
sole source of nitrogen under absolutely sterile conditions, 
excluding all bacteria which could change the ammonia into 
other compounds. Most plants, however, prefer nitrates to 
ammonia as their source of nitrogen, and the reduced yield on 
the acid soils maybe partly due to the fact that the grass is 
driven to feed on ammonium compounds instead of the more 
usual nitrates. The cause of the infertility of the acid soils 
cannot, however, be regarded as completely established ; the 
absence of nitrification and the competition of the fungi for 
the manures are doubtless factors in the result, but they would 
hardly seem to account for the total failure of ^ barley on the 
Woburn plots. It was surmised that the fungi might produce 
substances poisonous to the growth of the* higher plants, but 
experiments to test this point have so far yielded a negative 
result, , ^ , 
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Tiie action of ammoninin salts nipon the soil, the investiga- 
tion of wliicli was origmaily started by Way and continued by 
Voeicker, lias thus continued to afford materials^' for ' research 
right up to the present day, and has developed in' an entirely 
unexpected direction now that it has become necessary to 
regard the soil as the seat of a number of active living organ- 
isms, a point of view which bad not become possible to, the 
earlier chemists of the Society who took up the problem. The 
history of the investigation affords an interesting illustration of 
the fact that old questions have to be reconsidered with each 
large advance of knowledge ; it also affords a notable instance 
of the secondary effect of a fertiliser, in this case its acid- 
niakiiig power, which is lost sight of under ordinary conditions 
but becojnes the dominant feature wdien the experiment is 
pushed long enough. 

Another example of these secondary actions between 
fertilisers and the soil which are not immediately apparent, 
is afforded by nitrate of soda. The relation of nitrate of soda 
to the plant may be regarded as the simplest possible ; we 
know that the compound need undergo no change in order to 
feed the plant, it can be taken up directly and has a very 
immediate nutritive effect. Similarly it has but the slightest 
action upon the soil ; nitrate of soda is not only readily soluble 
in w^ater, but it does not enter into combination with any of 
the soil constituents, and is therefore not retained, but is 
W' ashed out at once when there is any drainage through the 
soil. There is without doubt some interchange of bases 
betw^eeii the soda of the manure and the other bases in the soil 
zeolites, because a dressing of nitrate of soda always assists the 
plant to obtain potash from the soil ; but the nitrate part of the 
salt enters into no change whatever, except its absorption by 
plants and other organisms. Yet it is very clear that nitrate of 
soda has some action upon heavy soils, for ail farmers upon 
cla^?' recognise that the use of nitrate of soda leaves the land 
very wet and sticky. This is perhaps most apparent in 
districts where early vegetables are grown, as in the. Evesham 
country and in Cornwall, for there the market gardeners, who 
are trying to push on early cabbages and broccoli to secure the 
earliest possible market, use quantities of nitrate of soda which 
seem incredible to the ordinary farmer, as much as 10 and 
15 cwt. per acre. Such a dressing is apt to leave the land 
in a terrible state of bad tilth, from which it takes some 
time to recover. Some of' the Rothamsted plots show, exactly 
the same result, ; the ' bad texture of the ' soil, where nitrate of ’ 
soda has been applied regularly in large quantities, is not 
perhaps so marked on the wheat field as it is on the mangold 
field, but there the nitrate plots are excessively wet and sticky, ' 
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after rain, and dry with a hard glazed surface that marks off 
the plots to the eye from a considerable distance. In either ' 
wet or dry weather the nitrate plots can at once be dis- 
tinguished on walking over them by their tread and feel to the 
sole of the foot. It is unnecessary to multiply instances, as 
the effect is pretty generally, recognised ; usually it has been 
explained as due to the attraction of nitrate of soda for 
moisture. Nitrate of soda is always damp because of its 
fondness for Avater, and a bag of the salt left standing in « 
an ordinary damp manure shed will sometimes be found 
standing in a pool of liquid, a solution formed by the w’-ater 
which the contents have absorbed from the atmosphere. Such 
an explanation of the wetness of soil dressed with nitrate of soda 
is entirely inadequate, because the extra quantity of water 
retained by the soil from such a cause wmuld be imperceptible. 
Suppose as much as a ton of nitrate of soda was applied, that 
it absorbed its own weight of water, and again remained wholly 
in the surface layer of the land nine inches deep, a state 
of things which could only last for a short time before the 
crop was growing ; then because such a layer over one 
acre weighs just about 1,000 tons, the water retained by 
the whole ton of nitrate of soda -would not amount to more 
than one in a thousand of soil, and could not cause the 
slightest difference to the texture. Moreover, determinations 
have been made of the water actually present in the 
Rothamsted soils on the mangold plots, and no differences that 
could affect the behaviour of the soil have ever been detected. 
The altered appearance and the greater apparent wetness must 
therefore he due to some other cause. Mechanical analyses 
Avere next made of the soils, i.e.^ the soils were separated at 
first by sieves, and then by processes of sedimentation in 
water into fractions containing particles successiA^ely finer and 
finer in grade. The greater the proportion of fine and very 
fine particles a soil contains the heavier to work and the 
more retentive of Avater vrill it be ; true clay soils possess a 
considerable proportion, up to nearly half their weight, of 
material scientifically defined as clay and composed of 
particles so small as to be barely visible as units under the 
highest powers of the microscope. It seemed possible that the 
greater stickiness of the nitrated soils might be due to a general 
disintegration of the soil into finer particles which we might 
suppose could be brought about, by the long continued action 
of the fertiliser. But it was surprising to find that the nitrated ; 
soils were distinctly and regularly coarser, that is to say, they 
had been deprived of some of their finer particles. Table II )[. 
gives the average mechanical analysis of five pairs ot plots 
Irona the, , different Rothamsted fields ; ' in each pair there,"' 
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a plot receiving nitrate of soda to compare witli one , receiving 
amiiioiiiiiiii salts, while the other treatment was identical on 
both plots. 


Table III . — Mechanical Analyses of Bothamsted Soils ivith 
and without Sodium Nitrate. 

Percentages after igiiitioii. 


Mean of 5 plots | 

No 

sodium nitrate 

With 

sodium nitrate 

Fine OTavel 

2-2 

2-1 

Coarse sand 

6-1 

6-7 

Fine sand . i 

I 18-8 

18-8 

Silt 

■ 29-5 

29*9 

Fine silt 

1 lAO 

1B'9 

Cday i 

j 17*0 

15‘0 


It will be seen that the percentage of clay is distinctly less 
on the plots which had received nitrate of soda, and though the 
difference may not appear to be great it is without doubt a 
real one, because it was found to exist in each pair of soils 
used in the comparison (for the actual figures see Trans. Chem. 
Soc. 1904, 85^ 964), and it is contrary to what would have been 
expected from the behaviour of the soils. Of the reality of 
the differences we have moreover another indication in the 
fact that when the tile drains, which are laid beneath the whole 
length of the narrow strips constituting the plots on the 
Broadbalk wheat field, begin to run, the water flowing from the 
drains beneath the nitrate plots is ahvays faintly turbid and 
carries a very liglit cloud of fine mud, whereas the water from 
the plots receiving ammonium salts is always crystal clear. 
Evidently the washing out of the finest clay particles vrhich 
we see going on in the drainage water havS been so continuous 
that the quantity remaining in the soil has been definitely re- 
duced ]}y the one to five per cent, shown in the different analyses. 
It is also evidence in the same direction to find that in 
the earlier years of the experiment the drain beneath the 
unmanured plot ran more frequently than that below the 
nitrate of soda plot, wdiereas of late years, since so much of 
the finest stuff has l)een -washed out, the drains have been, 
running more frequentl 5 ^ beneath the nitrate plots. 

The turbid aspect of the drainage water from the two sets 
of plots suggested another -experiment, which ' provided the 
clue to the different texture of the tw;o plots. Small equal 
portions of soil from the plots were weighed out, and each was 
shaken up with a large bulk of pure water ; the resulting 
muddy liquids were then put to stand separately in similar 
tall jai’S. A certain time is occupied before the suspended soil 
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falls to tlie battoni of the jar and leaves the water clear above ; 
the finest particles of clay usually keep the water somewhat 
troubled for a clay or two before they settle out completely. 
But if the settlement of soil from the iiiimaniired plots or 
from the plots i^eceiving ammonium salts was complete in two 
days, it wmiilcl take three or four days or sometimes an 
indefinite time to bring about the same clearness in the jars 
containing soil from the nitrated plots. , Now it had previously 
been proved that there were fewer of the finest particles in 
the nitrated soils, so that they should settle more quickly and 
more completely were there not some other factor at work 
hindering the precipitation. 

The settlement of clay from its turbid suspensions in water 
has been frec|uently investigated, I'jecause it finds a good many 
practical applications in such matters as the texture of the 
soil, the fitness of clay for pottery and brick-making, &c., 
and the important facts are that acids or certain salts hasten 
the settlement greatly, whereas alkalis will retard or even 
entirely prevent it. It is well known, for example, how 
a little alum will bring about the clearing of turbid water, 
and a trace of acid or of some salt of lime will produce the 
same effect almost as rapidly. With suitable aiTaiigements 
the process can be watched under the microscope ; as soon as 
the acid or salt is introduced the very fine particles, which 
before were moving about in the liquid without ever 
coalescing, suddenly rush together and flocculate or coagulate 
into comparatively , large and heavy groups which will fall 
rapidly through the liquid. In clay soils that are in good tilth 
the very fine particles are grouped together in this flocculated 
condition, and the soil in consequence behaves as if it was 
more coarsely grained, drying more easily and into a friable 
condition ; whereas if the clay be knocked about or tempered 
when it is wet, the groups are broken up and the clay becomes 
deflocculated. The value of lime in improving the texture 
of a soil, in rendering it dryer and more workable, is due 
to the flocculating power of the lime salts which begin to 
wash through the soil ; chemical flocculation of the clay is 
set up and aids very greatly the mechanical flocculation 
which the careful cultivator attains by exposing his soil in 
a rough state to the wettings and dryings, frosts and thaws ■ of 
the winter. 

Returning to the experiment, it was pretty clear that there 
must be some substance in the soils from the nitrated plots 
which had brought them into a deflocculated condition, and 
this substance could not well be anything else than a trace 
of alkali. On testing, the soils from the nitrated plots 
were found to be slightly alkaline, probably with carbonate 
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of soda, Avliereiipon a quantity of soil from the nitrate 
plot on the grass land was washed with ' hot water 
to see how much alkali could be extracted from it, this 
particular plot being selected because the soil contained no 
carbonate of lime, which itself might give rise to a soluble 
alkali. Table lY. shows the quantities of carbonate of soda 
that were found in the successive 9-inch layers down to a depth 
of S feet, the results being calculated as lb. of cai^boiiate of 
soda per acre. 

Table IY. — GarJmiate of Soda (lb. per acre) in soil of Plot 14, 
Pa}'h Grass Field, Rotliamsted. 

1st deptli 2nd deptL 3rd depth 4th depth 

0—9 in. 9 — 18 in. 18 — 27 in. 27 — 36 in. 

66 37 33 39 

It will be seen that the total amounts to no less than 175 lb. 
of carbonate of soda, which is the chemical equivalent of 280 lb. 
of nitrate of soda, or about one half -of the yearly application 
(550 lb. per acre) of nitrate of soda to this plot. We cannot base 
our calculations on more than the year’s application, because 
neither nitrate nor carbonate of soda are in the least retained 
by the soil and both must wash out pretty completely during 
a wet winter. The problem then vras thus far cleared — it had 
been show^ii that the soils which receive nitrate of soda after- 
wards contain carbonate of soda equivalent to as much as 
one half of the nitrate applied, and this carbonate of soda was 
in itself enough to account for the bad texture of the soils, a 
bad texture which is due not to any special defect of com- 
position but to the deflocculation of the clay particles in the 
soil. The next question was to account for the formation of 
the carbonate of soda, and here certain well established facts 
suggested an explanation ; facts to which the late Mr. Waring- 
ton had drawn particular attention in a paper contributed to 
the Journal of the Royal Agricultural College at Cirencester 
in 1899. Warington had pointed out that when the com- 
position of any plant is examined the acids and bases do not 
balance one another but the acids are in excess, even though 
we leave out of account the vegetable acids manufactured by 
the plant. It is one of the fundamental conceptions of 
chemistry that in any compound, say phosphate of lime, there 
will be a definite and invariable proportion between the two 
components— the phosphoric acid and the lime, similarly in 
sulphate of lime the ratio of lime to sulphuric acid is fixed. 
Now taking the ash of a .plant and summing the acids-r-' 
phosphoric and sulphuric acid, chlorine, against the bases — 
potash, soda, lime, magnesia, iron, there is generally an 
excess of bases, but this excess is turned into a deficit as soon 
as -^e . bring intO' account the nitrogen' in^ the, plant, wHihh. 
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being burnt off is not found in the ash. Yet in this connect 
tioii it must be counted as an acid because it entered the plant 
as nitrate of lime or soda— one of the neutral salts originally 
present in the soil which pass into solution in the soil water 
and then diffuse through into the plant’s roots. If then the 
nitrogen is calculated as nitric acid and added to the acids in 
the plant, it is evident that the ordinary crop nouist have taken 
from the soil a greater amount of the acids than of the bases 
contained in the salts presented to it as food. Table V. show 
this relation for four different crops at Rothamsted, the figures 
given for acids and bases being equivalents, i,e.^ reductions to a 
common measure in which one of any acid will combine with 
one of any alkali, while in the last two lines the excess of base 
left in the soil is recalculated as lb, per acre of carbonate of 
soda and carbonate of lime respectively (see Hall and Miller, 
Proc, Roy. Soc., 1905, B. 77, 1). 


Table Y.-r-Acids and Bases in Crops reduced to Equivalents. 



Wheat 

i Barley 

Swedes 

Hay 

Bases: 





Ferric oxide ..... 

0’03 

on4 

0-09 

0*17 

Lime 

0-36 

0'46 

1*24 

ro3 

Magnesia 

0-33 

0'34 

0*35 

0*60 

Potash . . , ' . 

0*78 

0-68 

1*99 

2*64 

Soda ....... 

ons 

0-09 

O’se 

0*44 

Total ..... 

1*53 

1-61 

4*03 

4*86 

Acids : 





Phosphoric . . . . 

0'87 

0-90 

1*()2 

1*18 

Sulphuric . . , . . . . 

0-14 

0*15 

0-80 

0-50 

ChloriDC . . . . ... 

0-09 

0T6 

0*30 

1 1*47 

Hitrogen * . 

1 3'00 

2-97 

6*74 

5*35 

Total . . 

4'10 

4-17 

‘ 8*86 

8*50 

Excess of acid 

2%57 

2*56 

4*83 

3-62 

Equivalent to carbonate of lime . 

129 

128 

242 

181 

Equivalent to carbonate of soda . 

1 

136 

135 

256 

192 


From these results it is apparent that if the plant contains 
such an excess of acid it must leave behind in the soil a corre- 
sponding excess of base, because the food salts in the soil are in 
the main neutral compounds. At this rate the plant ought to 
make a medium in which it is growing progressively more 
: basic, or alkaline if the bases set free happen to be 'Soluble;-;, 
and some of the earlier observers like Enop and Stohinaon 
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liave recorded that water ciiUnres — i.e.^ laboratory experiments 
til which a plant is made to grow without soil in water contain- 
ing small quantities of the nutrient salts it requires — will 
become alkaline in course of time if the solution is not changed. 
To verify these observations various water cultures were started 
ill which vigorous growdh w^as maintained for some months, at 
the end of which time analyses were made both of the plants 
and of the liquid. The results all confirmed the older 
observations and the deductions that can l^e made from 
the composition of the crops from the field : the culture 
solution, which represents the soil, became more alkaline as 
growth proceeds (or in the majority of cases less acid, 
because for the success of the water culture it is desirable to 
start with the solution somewhat acid) and the greater the 
growth the greater the amount of base left in the solution. 
Ill one example, details of which are quoted in the original 
paper (loc, citf wdieat was grown in the same jar of solution 
from March 8 until June 11, by which time grain was fully 
formed and the plants had reached the weight of 93*7 grams 
(about I ounce) ; bv’ this time the solution had acquired an 
excess of bases equal to about 25 per cent, of the total present, 
while the plant contained a corresponding excess of acids. 
Thus two distinct lines of evidence agreed in assigning the 
production of alkali in the soil to the growth of the plant 
itself ; whenever a plant is fed with nitrate of soda some of 
the base will be left behind in the soil in the form of carbonate 
of soda. Probalily the nitrate of soda does not enter the plant’s 
roots as a whole, but a splitting up and selection takes place 
at the surface la^'er of the root-hairs, where the water and 
dissolved nutrients actually pass into the plant. At this layer 
an excess of the nitrate enters, and the soda that is rejected 
thereupon enters into combination with the carljonic acid 
which is alwuys being excreted from the same surface layer 
of the roots. 

Collateral evidence is also forthcoming that nitrate of soda 
gives rise to a free 'base in the soil— evidence derived from the 
determinations of carbonate of lime in the Potliamsted soils, 
to which allusion has already been made. On looking back to 
Table L, it will be seen that the plots receiving nitrate of soda 
have been losing their carbonate of lime less rapidly than the 
iiiima mired plots, one to two, hundred pounds per acre per 
annum less, though too much reliance cannot be placed on the 
weights calculated. This reduction in the amount of carbonate 
of lime annually removed from the soil is due to the fact that 
the carbonate of soda formed from the nitrate of soda has done 
part ^ of the work for which carbonate of lime is usually 
required, and has thus indirectly afforded it some protection/ 
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from waste. Both stibstances act alike in serving as bases 
for such processes as nitrification ; the carbonate of soda is a 
soluble base or an alkali. 

Though the selective action of the plant upon ilie nitrate of 
soda is the main ag’oncy in jmoducing carbonate of soda in the 
soil, a similar action is also brought about by bacteria, particu- 
larly when the nitrate of soda is present in a water-logged soil 
lacking aeration. The process of denitrification has been 
discussed in some detail in this Journal since Wariiigton 
originally showed that a pot full of a water-logged soil contain- 
ing nitrate of soda lost within a week as much as SO per 
cent, of the nitrate applied, the niti^ogen being evolved in the 
form of gas. Though no such destruction occurs under field 
conditions, even when nitrate is used in conjunction with an 
excess of farni^'ard manure, some losses of the soil do 
undoubtedly occur, as may be seen from the fact that in most 
experiments the whole of the nitrogen applied as nitrate is 
not recovered in the crop even though there has been no 
washing out of nitrates by drainage. The bearing of denitrifi- 
cation upon our problem comes from the fact that when the 
nitrogen of the nitrate of soda is tlius lost the soda base is left 
behind as carbonate of soda, hence from some of the nitrate of 
soda that is not taken up by the crop there -will be car])onate of 
soda produced by the organisms of denitrification. Moreover 
there are other bacteria in the soil which will take the nitrogen 
from nitrate of soda; they do not waste it by setting it free 
.as gas, but they convert it into proteins and similar sub- 
stances out of which their own bodies are constructed ; in 
these cases also the soda part of the salt is left behind as 
carbonate. This process is strictly comparable -with the pro- 
duction of acid by the action of micro-fungi upon sulphate of 
ammonia; in each case the living organism effects a splitting 
of the salt in order to obtain nitrogen, and it rejects and 
leaves behind in the soil in the one case the acid part of the 
salt, in the other the base. 

We are now in a position to sum up the features of this 
secondar 3 ^ action of nitrate of soda applied to the soil, an action 
which causes so great an injur^^ to its texture when the land 
is at all heavy. The bad texture is dxie to the deflocculation of 
the clay particles which is brought about by the presence in 
the soil of a small quantitj^ of dissolved carbonate of soda. The 
carbonate of soda is formed by the action of the crop plants 
and of certain soil bacteria upon the nitrate of soda, they take 
up the nitrogen-containing part of the salt, because nitrogen 
is an element indispensable to their clevelopinent, and leave 
behind the soda base' combined with the carbon dioxide which 
they excrete. 
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Tile next point of importance m to find botli a remedy 
for tlie injured tilth of the heavy soil where nitrate of 
soda lias been too freely applied, and a means of preventing 
such action in the future. Lime is of no benefit to a soil 
which has been deflocculated by an alkali like carbonate of 
soda because lime is an alkali itself and would rather tend to 
make matters worse. The fiocculating action of lime on 
ordinary clay soils only takes place when the lime' gets, washed 
into the soil as soluble bicarbonate ; lime itself when protected 
from carbon dioxide has curiously enough no flocculating 
action (see Hall and Morison, Jour. Agric. Sci. 1907. 244). 

Ill this particular case the flocculating action of lime would 
be largely masked by the carbonate of soda which would still 
remain in the soil. Gypsum has been used in America as a 
means of getting rid of carbonate of soda in those unfertile and 
unworkable soils known as black alkali ” ; the two substances 
interact to form sulphate of soda and carbonate of lime. It 
takes, however, a large and unprofitable amount of gypsum to 
effect this change, and a more practical pilan is always to use 
superphosphate as the phosphatic manure on such land. The 
acid of the superphosphate will go to neutralise the alkaline 
carbonate of soda, and the gypsum which is also present will 
aid in the desired flocculation of the da}” particles. However, 
the best remedial measure is probably a liberal dressing of soot ; 
the particles of carbon have a beneficial mechanical effect in 
lightening the texture of the soil, and at the same time the 
ammonia salts that are present in the soot are helpful in 
flocculating the clay. As a preventive undoubtedly the simplest 
and wisest plan to follow is to use instead of nitrade of soda 
alone a mixture in equal proportions of nitrate of soda and 
sulphate of ammonia on all strong soils, especially where 
considerable quantities of concentrated nitrogenous manure 
are required for market gardening purposes. Since one 
of these compounds tends to produce an acid and the 
other an alkali in the soil, they neutralise the effects of 
each other, and as far as the conditions depend upon the 
^ manuring, such a mixture will not disturb the reaction of the 
soil in: one direction or the other. Moreover there is a good 
deal to be said for the use of such, a mixture from the point of 
view of the nutrition of the plant ; of course the great value of 
nitrate of soda lies in its immediate availability, but when 
tod much is pur on it may easily form a solution that is 
injuriously strong in certain parts of the soil. has 

recently shown in an interesting paper how limited is the 
diffusion of even so soluble a salt as nitrate of soda in 
the soil; it washes down with the rain, 'hut it spreads, very 
little laterally, and , Mtintz;’ conclusions can be verified' by 
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tlie consideration of some of the Rotliamsted plots. aSTow the 
aminoninm sulphate mixed with the nitrate of soda would 
be to some extent temporarily withdrawn from solution by 
the soil, so that an application of a mixture of it with nitrate of 
soda would result in a less concentrated soil solution than 
would lie set up by an equivalent amount of nitrate of soda 
alone. Yet the sulphate of ammonia would begin to nitrify 
very rapidly, and vrould thus provide food for the plant as the 
nitrate of soda wuas beginning to get exhausted. There is also 
some evidence, though so far it depends on conclusions drawn 
from experiments on a pot scale only, that plants are physio- 
logically better served by a mixture of nitrate and ammonium 
salts than by either alone. However that may be, the practical 
points are that no inconveniences arise from making such 
a mixture, that it is just as effective and active as the nitrate 
alone, and that it sets up no injurious action, either in the 
direction of acidity or alkalinity in the soil, so that large 
amounts can he used without detriment either to the tilth or 
the health of the soil. There can be little doubt but that the 
discredit which the practical farmer sometimes attaches to 
nitrate of soda as a stimulant exhausting the soil, even as 
a ‘‘ scourge ” as it lias been called, is due to its effect upon the 
tilth. Although nitrate of socia, when used alone, is a 
one-sided .manure that will greatly aid the plant to remove the 
available phosphoric acid and potash from the soil,, it still 
supplies the most important element of fertility, and cannot 
exhaust the soii in any real sense. At Rothamsted, where 
nitrate of soda among other single manures has been used on 
the same plots for over fifty years, the astonishing thing is 
the way some sort of a yield is maintained. For example, the 
average yield of mangolds from the plot receiving nitrate 
of soda alone for twenty-seven years has been 10| tons of 
roots per acre against 10 with rape cake alone ; again, with 
nitrate of soda alone the average yield of barley for fifty-one 
years has been as much as 30*4 bushels per acre. The 
practical man, howe%^er, uses the word exhausted not in its 
strict sense, but as signifying any condition of the soii which 
lowers its crop-producing ' capacity ; for example, wheat is 
spoken of as an exhausting crop, although it takes out of the 
lapel only about a third of the plant food that is removed by 
a crop of roots. But because wheat occupies the land for the 
greater part of the year, during which time no intertillage' can 
be carried' on, the soii loses its texture and fails offJn ifB 
mechanical condition. The lack of 'cultivation may also inter-', 
fere with 'the a'vailability of the stores of plant Tood bothff,ybm';: 
biological and physical causes, at any rate the land after a wheat 
crop is less productive because of ite lack of condition and hot 
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from any absolute poverty. For the same kind of reason then, 
nitrate of soda gets described as an exliansfcing manure, not 
because it robs the land in any special way, but simply because 
it sets up a bad texture of the soil whicli so easily leads to an 
inferior jdeld in the following crop. 

The list indeed of these secondary interactions between 
fertiliser and soil w^hich may have a potent influence on the 
value of the fertiliser in practice is not ended with the changes 
set up by nitrate of soda and sulphate of ammonia ; there is 
plenty of practical evidence that the effect of applying potash 
salts such as kainit, muriate or sulphate of potash, is not 
wholly comprised in the provision of a certain amount of 
potash for the nutriment of the crop. In the first place it has 
often been remarked by those concerned wflth field experi- 
ments that cases occur when the addition of potash salts to a 
mixture so far from increasing the return actually reduces it. 
As a rule these results have been set down to the large experi- 
mental error w^hich is inevitable in ail field trials, but so con- 
vinced have been some experimenters of the ideality of the 
effect that they have begun to speak of the “ depressing effect 
of potash ’’ upon the crop. Now from the point of view of 
nutrition alone such a depressing effect is impossible, in some 
way the effect must be special to the soil and due to an 
unsuspected interaction between soil and potash fertiliser. A 
clue to the sort of action to be looked for may be found in the 
observations w-hich have been recorded in some of the cases 
where the use of potash had resulted in a lowered yield, that 
the ground remains a little wetter after the application of kainit 
or other potash salts. As in the case of nitrate of soda this 
apparent wetness has been set dowm to the water-absorbing 
properties of potash salts, vrhich are chiefly due to the 
magnesium chloride 'which is always present in them, but as 
we have already indicated the small amount of water which is 
absorbable by an ordinary dressing of potash salts would be 
inappreciable when diffused through the soil. The w’-etness 
suggests deflocculation, and the appearance of many of the 
plots receiving potash at Rothamsted would bear out this view. 
'On the mangold field in particular the characteristic defioccu- 
lation features shown by the plots receiving nitrate of soda, 
especially , their way of drying with a tough glazed crust on top, 
are reproduced on the plots receiving sulphate of potash, and 
the worst plot of all is that which receives both of these 
fertilisers. Tested by the suspension of a small quantityrnf soil 
in a large bulk of pure water the opinion is confirmed that the 
soil of these potash plots is completely deflocculated. Another 
practical case has fallen under the observation of the writer 
where the application of 8 cwt.' per aci’e of kainit to a piece of 
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heavy land which had not long before been limed, so destroyed 
the texture of the soil that the ploughman knew at once w’hen. 
he entered upon the plot in question because of the heavier 
draught of the plough. Accepting then deflocculation as an 
explanation of the injurious effects of potash salts upon clay 
soils the question that remains is the origin of the alkali, for 
alkali it must be that has brought about the deflocculation. The 
first investigation of the action of potash salts upon soil was 
carried out by the late Dr. A. Yoelcker and the results were pub- 
lished in this Journal in 1864 ; he showed that an interchange 
of bases takes place similar to that which takes place between 
ammonium, salts and the zeolites of the clay, potash goes into 
the zeolite and becomes insoluble, and an equivalent amount of 
lime, magnesia, and soda leaves the zeolite to combine with the 
acid of the potash salt These exchanges would count for 
nothing in the problem, because no substance is formed which 
would interfere with the character of the soil. 

The carbonate of lime in the soil next suggested itself as a 
possible reacting substance, and a series of experiments have 
showed that when weak solutions of potash salts remain in 
contact with carbonate of lime a small quantity of free 
carbonate of potash is produced. The figures showing the 
extent of the reaction have not as yet been published but the 
action is one of those cases where the amount of chemical 
change that is set up depends upon the relative quanti- 
ties of the reacting bodies, so that in the soil, where the 
carbonate of lime would generally be in great excess, the 
proportion of the potash salts that could be converted into 
carbonate would be comparatively large.. The investigation 
has not yet been completed, because it involves some further 
considerations of the part played by carbon dioxide which 
is also present in the soil and also of the results of partial 
washing of the soil as by rain, but the central fact has 
been established . that soluble potash salts and carbonate of 
lime will react so as to produce carbonate of potash, which 
like other alkalis will bring about deflocculation of the clay. 
Moreover common salt has exactly a similar action, and this at 
once provides us with an explanation of the many unintel- 
ligible and often contradictory reports of the action of salt as a 
fertiliser. It has variously been reported as enabling the soil 
to retain more moisture, as injuring the soil, especially when 
the land has been flooded with sea water, as sometimes increas- 
ing but occasionally as diminishing the crop. These reports 
coincide with those concerning the action of potash, and the 
effect in both cases may be set down to the deflocculation 
brought about by the small trace of carbonate of soda or potash 
that is formed by the action of the carbonate of lime in the 
soil upon the soluble potash or soda salt. 
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Deflocciilation brought about by potash salts^ or by common 
salt' is rarely a matter of much practical importance, but it may 
be obviatecf by using superphosphate as the phosphatic manure 
going with the potash salts, and again by applying the latter 
fertiliser in the winter. This will give time for the reactions 
between fertiliser and soil to be completed and for some 
of the useless bye-products like the carbonate of soda to be 
washed out. If on arable land there will also be time for the 
spring frosts to restore the texture of the land before the 
preparation of the seed bed is taken in hand. No fear need be 
entertained that the valuable potash salts will be washed out 
of the soil. Way’s and Voelcker’s papers show that they are 
retained, and Dr. B. Dyer, in his examination of the Rotham- 
sted soils, found that of the potash annually applied and not 
utilised by the crop very little had been washed away, even 
after fifty years of the treatment. 

It will be noticed that all the effects of fertilisers upon soil 
which have been discussed are due to chemical changes of a 
comparatively minor order which were overlooked or not 
suspected when fertiliser actions first began to be studied^ 
because in most cases the agent in the process is that part of 
the substance which possesses no value as a fertiliser. For 
example, sulphate of ammonia was considered as a 8001*06 of 
nitrogen only, the sulphuric acid it contained was entirely 
ignored and regarded as of no account. Similarly with nitrate 
of soda the nitrogen is the important part upon which its value 
as a fertiliser depends ; the mistake came in supposing that 
the soda was entirely without effect. The same state of affairs 
has occurred over and over again in the history of science ; 
the “^broad conclusions reached by early generations of in- 
vestigators, which become the staple of the text books and 
the dogma of the lecture rooms, and in the process always 
grow cruder and more hard and fast in statement than is 
justified by the original researches, prove eventually to be no 
more than first approximations to the truth. To complete the 
story, a second, sometimes even a third, term requires to be 
introduced, the course of events in nature being always much 
inore complex than the nice watertight statements which our 
minds like to evolve under the guise of laws. These second 
approximations, which may become large enough to override 
the main truth, often make themselves evident to the practical 
man, who delights in them as proofs that theory and practice 
do not always square, thotagh as theory can never be more than 
a method of explaining and in its turn predicting the practice, 
any want of agreement between the two must only mean that 
the practical man is dealing with an imperfect theory. 

^ However it is the duty of the scientific man to recognise that 
practical affairs will always be stretching the range of actions 
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upon whicli lie founded his general statements into regions 
where they will no longer fit the facts, and it is by picking up 
the hints of such discrepancies as the practical man can 
often supply, that the theory may be founded on a more 
accurate basis. And lastly, if one more general reflection may 
be permitted, the various investigations which have been 
described above afford an illustration of the necessity of 
continued research even about matters which may have become 
common knowledge ; all our conclusions are approximate only, 
and every advance of knowledge calls for their re-examination 
ill the new light ; in this very question under discussion there 
remain one or two doubtful points which might have applica- 
tions in practice, but which cannot as yet be investigated until 
the mathematicians and the physicists have settled some 
fundamental points on the interactions between liquids and* 
solid particles. 

SUMMABY. 

1. The long-continued use of sulphate of ammonia on soils 
poor in lime results in the soils becoming acid. 

2. The acidity is caused by certain micro-fungi in the soil 
which split up the sulphate of ammonia in order to obtain the 
ammonia, and thereby set free sulphuric acid. 

3. The infertility of such soils is due to the way all the 
regular bacterial changes in the soil are suspended by the 
acidity; instead fungi permeate the soil and seize upon the 
manure. ■ 

4. The remedy, as may be seen upon the Wobuim plots, is 
the use of sufficient lime to keep the soil neutral. 

5. From the Rothamsted soils carbonate of lime is being 
washed out at the rate of 800 to 1,000 lb. per acre per annum, 
the losses being increased by the use of sulphate of ammonia, 
but lessened by dung or nitrate of soda; 

6. Nitrate of soda, when applied to heavy soils in large 
quantities, destroys their texture. 

7. Some of the nitrate of soda gets converted into carbonate 
of soda by the action of plants and bacteria, and carbonate of 
soda, by defiocculating the clay particles, destroys the tilth. 

8. The best remedies are the use of soot or superphosphate ; 
the best preventive is the use of a mixture of nitrate of soda 
and sulphate of ammonia instead of either separately. ^ ^ 

9. Soluble potash manures and common salt may also injui^e 
the tilth of heavy soils through the production of a little 
soluble alkali by interaction with carbonate of lime In the Soil. 
The remedy is to apply such manures in the winter or in 
conjunction with superphosphate. 


Eothamsted Experimental Station, 
Harpenden, fiexts. 
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DAIRY CATTLE AND THE BUTTER TEST:- 
TWENTY YEARS’ , EXPERIENCE, , 

By Ermst Mathews, 

Witli a Report on some Investigations of the Factors which 
Influence Ghurnahility^ 

BY 

W. F. CoopEE, B.A. (Cantab.), F.C.S., L. E. liOBiKSOH, A.R.C.Sc. (London), 
ami W. H. Kuttall, F.I.C., F.O.S., 

from the Cooper Laboratory fur Economic Research, Watford, Herts, 

I PROPOSE in the following pages to review shortly the butter- 
test and milk-test trials with which I have been associated, 
more or less, during the past twenty years, and in doing so I 
shall endeavour to show that they have been productive of 
some good, but in making this last statement I would have it 
clearly understood that to the late Mr. John Frederick Hall, 
of Sharcombe, Wells, Somerset — the originator of the butter- 
test trials — whose views on the subject were far in advance of 
his time, the credit for any good that can be traced to them 
entirely belongs. 

Another fact possibly known only to me has impelled me 
to rush into print, that is, that on those trials which I alone 
have conducted, sums of money in prizes and attendant 
expenses amounting to at least 9,000L have been entrusted to 
me to look after. I am sure, therefore, it will be readily 
understood that I feel constrained to give an account of my 
stewardship, and to try and show that these large sums of 
money have not failed to further the cause to which they have 
been given. 

It is not necessary to describe the way in which butter 
tests or milk-yield trials are carried out, as the conditions, 
report, and tables are published after each competition, those 
for the past year at the R.A.S.E. Show at Gloucester being 
found on page 221. I would, however, refer specially to the 
figures under the heading “ Butter Ratio ” and to the averages 
of the various breeds, as from these the most valuable informa- 
tion is to be obtained. 

The butter ratio figures are got at by dividing the weight 
of milk by the weight of butter obtained, the quotient giving 
the number of pounds of milk used , to make one pound of 
butter. If the quotient be divided by 10*3 the weight of milk 
will be shown in gallons. 

The first bntter-test trials were held at the London Dairy 
Show in lbb6, hut until 1889 centrifugal cream separators 
were mot used, the cream being scalded on the Devonshire 
system, and the butters made by hand. 



Pig. 1.— Shorthorn. Mills x 500 diam. 


turbine separators, dealing witli nearly double the quantities 
of milk per minute, there is scarcely any sound, one cannot 
-wish for a better illustration of the advance that has taken 
place generally in all matters connected with dairying. 

At Kempton Park, Mr. Hall added a gill of butter-milk to 
each lot of cream to act as a “starter,” but this practice has* 
not been continued, as objections have been taken, and perhaps 
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riglitlTj to tiie addition of anything to the creams in trials of 
this kind. 

The first, test that I condncted alone was at - the Royal 
Comities Show at Winchester, in July, 1890. The weather was 
exceedingly cold, and as the churnings commenced at 7,15 
a.m,, the lull quantities of butter were apparently obtained. 
The difficulties attendant on the churning of sweet cream were 
not then realised, and the accident of the weather appears to 
me to hare been solely responsible for the good results. 

To Dr. Herbert Watney the discovery of the correct 
temperature at which the comi^aratively sweet Jersey creams 
in a butter test should be churned is due. Being dissatisfied 
with the result of one test, he carried out the following 
experiment in his own dairy. Dividing one lot of cream into 
three equal parts and churning at 54^, 58^^, and Fahr., he 
found that at the higher temperatures a certain amount of 
butter fat passed off into the butter-milks. Re-churning the 
butter-milks of those churned at 58'^ and 62^^ he regained the 
lost butter, which, added to the lots first churned, made the 
amounts of the three lots practically equal. As a result of 
this experiment the temperature at which creams in a butter 
test should be churned was settled, and with the late Mr. 
Weetman I carried out the first test under these new conditions 
at the Royal Counties Show at Redliill in 1892, the creams 
being churned at 54"^ Fahr. 

In all the trials which I have carried out since, I have 
taken 52'^ Falir. as my standard, and have published a churning 
table with the awards {vide pages 226 and 227). 

Ill 1893 butter-test competitions were held for the first time 
in Jersey, at the Royal Agricultural Society's Show at Chester, 
with the Hon. A. E. Parker as Judge, and at the Tring Agri- 
cultural Association’s Show, since which they have increased 
in number, being now included in the programme at the 
three shows named above, as also at the Bath and West of 
England, the British Dairy Farmers’, and the Tunbridge Weils 
Shows, in all eases, except Jei'sey, being open to cattle of any 
breed or cross, 

Mr. Hall’s original idea in starting these trials was («) to 
show that the Jersey was a profitable animal and not merely 
a fancier's cow, and (5) to try and resuscitate the butter-making 
industry and remove the ‘‘stigma of unprofitableness which' 
rested upon butter-making in England.”^ 

That the Jersey is a profitable animal is now generally 
recognised, but that the manufacture of butter in England 
on a large scale (unless the milk of Channel Island cattle 
only is hsed) will ever l^e as remunerative as milk-selling, 

^ “ The Jersey as a Butter Cow.”' B, and W. B. Journal, YoL II., Ber. 4. 
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is doubtful ; although a great deal more butter is now made 
than was the case in 1886, and with the greater knoA\dedge 
acquired since that date, of far better quality, and conse- 
quently saleable at l^etter prices. 

,But although Mr. Hall’s expectations with regard to the 
revival of the butter industry may not have been altogether 
realised, the amount of information brought to light through 
these and the milk-yield trials has been considerable. 



Pig. S.— Lincolnshire Red Shorthorn. Milk x 500 diam. 


Dairy Cattle . — First commencing with the cattle exhibited, 
I am satisfied, after having examined over 3,500 individual 
cows in these competitions, and noted the r-espective yields 
of milk, that the dual-purpose cow,” by which is meant 
the cow that will yield the maximum quantity of milk up 
to standard, and at the same time: be a good butch er% beast j 
is seldom seen. In America this 18 acknowledged, but in 
England the ‘‘dual-purpose cow” has still many i followers. 
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known milking breeds. As an instance I would refer to 
the pedigi*ee Sbortiiom cows. Nine years ago tlie average 
points gained by, and so the position of, these cattle in the 
milking trials at the London Dairy Show were the lowest of 
the heavy breeds, whereas now, in a great measure due to 
the establishment of the Dahy Shorthorn (Coates’ Herd Book) 
Association, they stand in the front rank. 

^ Economies in Dairy Fanning, “ Country Life Library.” 
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A little more attention ■ paid to the improvement of the 
quality of the milk of all the heavier breeds in the milk»yield 
classes should result in fewer disqualifications on the score of 
“ deficiency in fat,” as the butter-test trials have shown pretty 
conclusively that richness of milk is transmissible.” 

This is exemplified in the history of the Jerse}” cow. The 
old Island breeders paid special attention to the use of butter 
bulls, that is, animals descended from cows well known for the 
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richness of their milk and cream. At the same time, the 
shape and: capacity of the udder was made a sine qua non^ 
and consequently these chai'acteristics became ‘‘fixed.” ^ As 
an illustration I would refer to the celebrated Island bulls, 
Golden Lad^ his son, Boyle,, and grandson, Golden FeriTs': 
Lad hj Boyle, Those of my readers* who have seen and 
remember these animals can bear testimony to the remarkable 
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way in' wliicli the produce of these three sires on the female 
side inherited all the characteristics mentioned above. 

One illustration on the female side to show that richness of 
milk is transmissible will suthce. Fancy^ a Jersey cow, 
won three gold medals at the May Butter Test in Jersey in 
the years 1893, 1894, and 1896, with the following yields of 
butter : — 2 lb. 8|- oz., 2 lb. 11| oz., and 3 ib. 3^ nz. Her 
daughter, Fancy's Pride, only competed in 1897, when she 
won the gold medal with 3 lb. 2| oz. of butter, having been 
97 days in milk. Her daughter, Fancy's Rose, won the first 
prize at the October Test in the Island with 2 lb. 6| oz. of 
butter, having been 240 days in milk. 

Quality of Milks. 

Although it is now easy to get at the average quality of the 
milks yielded by the different breeds of cattle, from the 
reports of the butter-test trials, yet, previous to 1886, no informa- 
tion that can be considered as authoritative is to be found in 
any of the books on cattle or dairy-farming then extant, the 
reason apparently being that up to that time no experiments 
open to the public (and so to criticism) had been carried out. 
It was generally admitted that the milks from the Channel 
Island cattle were richer than from other breeds, because the 
fat globules in those milks were said to be larger than in others. 

With ,the advent of the butter-test trials and the publica- 
tion of the butter ratio averages, as also of the milk analyses, 
the quality of the various milks was soon ascertained, and the 
following figures represent as nearly as possible the amount 
of milk r^-quired to make one pound of butter in the case of, 
each breed mentioned : — 


Milk required to make 1 Ih. of Bxdter. 


Breed 

Ratio 

Gallons 

Bed Poll : 



Welsh . . ' 

!• 30-00 

i 

3 

Shorthorn ...... 

\ 


Lincoln Keel Shorthorn .... 

[ 27-o0 

n 

Ayrshire 

) 


South Devon ' . 

\ 


Keny . ' 

* 1 26‘00 

n 

Dexter, ' . . . . , . 

) 


Longhorn ' . , . , .... 

i ■ 22-50 

2|- ' ' 

Guernsey . , , , 

: 2 UK) 


Jersey ... 

; 19-00 ' 

! 

1* 


These figures vary somewhat in different trials because 
there may be very few cattle’ In a particular' test, and those 




Fig. 5.— Longhorn. Milk x 500 diam. 


the various breeds, eliminating the value of the separated milk, 


will 'Work' out as follows ^ 

/ Per lb. 

Red Poll and' Welsh ' * , . . . . ' . , ;2' ''0 

Shorthorn, Lmcolh Red Shorthorn, and Ayrshire , ; . 1 10 

' South Devon, ‘Kerry,, ana Dexter ' 1, -Sf 
Longhorn , . , ' 

Guernsey ; ■' V' /; . ■ , , V ' -'1 ..'.'‘If 

.Jersey A '1" ' ,3| 
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Ill tiie early days ot ljutter-testing, these figures exei’clsed 
me iriiicli, as I could not understand how butters of the 
highest quality, ami supposed to lie geiniiiie, ' could lie sold 
at the very low prices then in force, more particularly 
as I knew from Mr. HalFs writing, ^ as also from independent 
authorities, that the butter ratios of the cattle in those 
European countries from vvhich the greater part of^ the 
imported Initters came, varied from 26*00 lb. to 30*00 lb., 
and that the cost of milk in those countries was never quite 
as low as to 3Jr/. per gallon. 

Acting on this knowledge, I called attention in 1895 to 
the very lovr prices at that time quoted for French, Danish, 
and Dutch butters, which ranged from 80s. to 90s. per cwt., 
and I urged as strongly as I could that all imported butters 
should be examined at the port of entry.- 

Under the Margarine Act of 1899, this condition became 
law, mainly through the exertions of the English Jersey 
Cattle Society”, and the correctness of one’s suspicions was at 
once demonstrated by the rise in prices of the butters exported 
to this country after the Act came into force. These remarks 
do not apply to the Irish and Colonial butters, the prices 
of which were kept down by the foreign butters, because it 
was well known at that time that the price of milk in Ireland 
was almost 50 per cent, under the English price, while our 
colonists were glad to get 21-fL from the factories for milk 
which was otherwise unsaleable. 

Pbeiob op Lactation. 

In the early days of butter tests no points were allowed 
for the length of time a cow had been in milk, although in 
the milking trials at the Dairy Show the period of lactation 
had always been taken into consideration. The result w^as 
that heavy-milking, fresh-calved, cross-bred cows yvere always 
very high up in the prize list, although they were not often 
heard of subsequently. The allowance of points for lactation 
quickly put matters right, and did more than that, for they 
showed that the more profitable cows are those which keep 
up their flow of milk. From a perusal of the lactation figures 
under the heading days in milk,” which will be found in the 
Reports of various Butter Tests, it will be seen that the Channel 
Island cattle apparently milk longer than other breeds. 

' CohOUR AND Quality op Milk and Butter. 

In 1890, a column was added to the butter-test tables, for 
colour and quality of but te r, a lt houg h no points were awarded 

^ “ The Jersey as a Butter ciow.” B. and W. E. Journal, VoL IL, Ser. 4. 

^‘Thoughts suggested by the Triirg Dairy Trials.’' Live Stock Journal 
Ahnanack, 1896. 
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FIQ. 6,— Red PoU. Milk x SCO diam. 

It will, I think, be obvious to the reader that where soihe 
sixty or seventy samples of butter have been made at a batter 
test— the milks, creams, and butters having all been treated 
alike — the differences in colour and quality must be put dowm 
entirely to the differences in the quality of the milks. Having 
inspected at the various trials I have conducted, over 3,100 
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lots of butter, all made under similar conditions, which are 
as correct as it is possible to get them, I am satisfied that — 

(a) The colour of both milk and butter is a true indication 
of its qiialit}^ 

(b) The deeper the colour, the better the quality of both. 

(c) The colour, and so the quality of both, can be impaired 

by improper feeding. ' ’ ^ 

Whether these views on colour are right or wrong, it will 
be readih^ understood that, believing them to be correct, I 
have on every available opportunity denounced the colouring 
of these twm articles of food as tending to deceive the public, 
and in order to satisfy myself that these opinions are not 
incorrect, I have carried ont certain colouring experiments in 
the dairy at the Shows of the Society during the past three 
years, the reports of which wull be found under the heading 
“ Experiments in the Dairy.” 

Churnability op Creams. 

Although, as mentioned above, the creams in a butter test 
are always churned at the low temperature of 52'' Fahr. in 
order to get the maximum weight of butter, yet from time 
to time cases have occurred where the butter-milks, showing 
traces of cream, have had to be re-churned. 

As these cases were particularly noticeable in the creams 
of certain breeds, I carried out, through the indulgence of the 
Council of the Bath and West of England Society, certain ex- 
periments in the dairy at their shows held at Croydon, Plymouth, 
and Exeter, full reports of which appeared in the Journals of 
that Society.^ At these trials, where I had the valuable assist- 
ance of Dr, J. A. Yoelcker, M.A., Messrs. F. J. Lloyd, 

-P.'C.S., FJ.O., Droop Eichmond, F.I.C., and F. V. Dutton, the 
Agricultural Instructor to the Devon County Council — the last 
named examining ail the creams under the microscope and 
subsequently photographing them — the following conclusions 
were arrived at : — 

(1) That milks containing small and irregular-sized fat ” 
‘^globules do not churn as w^ell as those having large and” 
“ regular-sized ones, the small fat globules being lost both in ” 
^‘separation and churning.” 

(2) That chuiming perfectly sweet cream results in con- ” 
“siderable loss.” 

(3) “That the loss of the. small fat globules in separation” 
“and in the first churning, accounts for the difference be- ” 
“ tween the analytical and practical tests.” 

J Journal of the B. and W. of E. Soc., Vois. XIL, XIII. and XIV., Ser. 4. 
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Previous to these experiments, the only writers who had 
gone thoroughly into the subject appear to have been Dr, 
E. LeAvis Sturtevant and Professor Frederick D’Hont. 

An abridged report by Dr, Sturtevant on the ^‘Dearfoot 
Farm Centrifugal Dairy” will be found in the Journal of 
the Royal Agricultural Society of England,^ while a trans- 
lation by Mr. F. J. Lloyd, of D’Hont’s paper on ‘‘The Fat 




Globules of Milk ” appears m the Bath and west or England 
Society’s Journal.^ 

Although some of the conclusions arrived at in these 
articles would not now be accepted as correct, yet on the 
question of churnability of cream, they both agree in one 
particular— that the “larger the globules, other things being 
equal, the quicker the churning,” to which it is suggested 
'' ' 7 .Touroal R.A.’^., VoL XXXVIL "'‘“TT" 

■ ^ B. and W. of E, Society’s Journal, Yol. I.tSer, 4, 1890 - 1891 . ' 
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may now be added, the more uniform the globules, the better 
will be the results as regards weights of butter obtained. 

The creams in a butter test are not absolutely sweet, 
being the produce of two milkings — the first, twenty-four 
hours, and the second, twelve hours before the creams are 
churned. These creams are mixed twelve hours before they 
are cliiimed, so that they cannot be . classified either as' 
ripened or sweet. For this, the exigencies of the Show are 
responsible. 

By churning the creams at the low' temperature of 52" 
Falir., the operation of churning is retarded, with the result 
that frequently the butter gets into what is known as the 
“sleepy” stage or comes in such small grain that it would 
probably run through the bag of the “ Deiaiteuse.” In these 
cases the practice has been as follows : — Churning is stopped 
and the lid and sides of the churn are washed down with 
w^ater at 75’’ to 80" Fahr., thus slightly raising the tempera- 
ture of the cream, when, as a rule, the butter comes at once, 
while the butter-milks on subsequent examination usually 
show no trace of cream. 

In my opinion churning at the low temperatui'e keeps 
the larger globules from collecting quickly into butter, while 
the length of time and the subsequent raising of the tern- 
peratui’e not only acts beneficially on the large, but on the 
small globules as well. 

Whether this explanation is correct or not, I feel bound 
to mention that this practice is supposed to be contrary to 
the rules of good buttei'-making, although I have never 
found the quality of the butters affected thereby. 

It is a w^ell-kiiowii fact that even with the most careful 
“ separation ” and churning some small percentage of butter 
fat will generally be found. in the, separated and butter-milks, 
the amount, however, being usually so small that it is not 
visible and no butter can be obtained from it. 

In the belief that a little more light might be thrown 
generally on this question of non-churnability of < 2 ream, 
through the kindness of several breeders of pedigree cattle, I 
examined a good many samples of various milks which were 
sent to me for the purpose, using a Gerber tester and a micro- 
scope fitted with a ^ inch objective and a No. 4 micrometer 
eyepiece. The results of my cursory examinations were 
contrary to what I anticipated, for, while in some of the milks 
the fat globules were fairly constant in size, in others, 
particularly in some of the Red Poll and Shorthorn milks, 
the globules ranged over a much wider field. 

Examining separated and butter-milks, I found that while 
the bulk of what few fat globules were present were 2/x and 
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1/x in diameter, yet there were also one or two larger 
globules. 

Under these circumstances I asked permission from the 
Society to be allowed to carry out some special experiments in 
the Dairy at Gloucester, and this w^as readily granted. 

Mentioning the matter incidentally to Sir Richard Cooper, 
he was good enough to obtain permission from liis son, Mr. W. 
F. Cooper, at that time in Africa, for me to visit the latter’s 



Fig. 8— Jersey. Milk x 500 diam. 


private laboratory at Watford, and to consult Messrs. Robinson 
and Nuttall on the subject. This I accordingly did and 
discussed the whole matter with them, and as a result of our 
deliberations the following experiment was arranged and 
subsequently carried out. 

A sample lot of 31 lb. of milk was taken from the bulk of 
each of the milks of the various breeds of dairy cattle in the 
' VOL. 70. '"V 
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Show-groiand at Gloucester. As these milks were brought into 
the dairy in the morning the larger sample was collected and 
from each lot. of 31 lb. two samples of 8 oz. each were taken 
by a special sampling tube (see page 232), one sample being 
sent to Watford and the other retained by me. 

With the exception of the Red Poll milk (this was recpiired 
for the "Wensleydale cheese experiment, page 233), and the 
Welsh (the quantity in that case being less than half a gallon), 
each lot of milk was made into butter, precisely as in a butter 
test, samples of the separated and butter-milks being also taken 
for the determination of fat by the Gerber tester. 

Unfortunately the butter-milk from the Shorthorns was 
lost, so that the experiment as regards the churning of the 
Shorthorn milk is worthless. 

The following Table gives* the weights of butter churned, 
the weights of butter calculated from the fat found by analysis 
in the new milk, the separated milks, and the butter-milks, 
these tw^o latter being calculated as butter and their weights 
added to that of the butter actually churned, so as to compare 
the difference bet^veen the actual and the calculated weight of- 
butter : — ' , ' ' 


■ 

Breed 

Milk 

; 1^. 

1 i 

1 ^**0 

■gO* 

o 

Pat| 

Weight of Butter churned 

Fat in Separated Milks 
(Gerber) 

3 + 

ss 

o a 

Pat in Butter-milks (Gerber) 

Weight of Butter calculated 
from Butter-milks + 10 $ 
Water ' 

Weight of Blitter calculated 
from Fat in Milk + 10 M of 
Water 

Weight of Butter churned 
+ (calculated) weights from 
Separated and Butter-milks 


hb. 025. 

% ' Lh. oz. 

Lh. oz. 



oz. 

% 

oz 

Lb. oz. 

Lb. oz. 

Shorthorn . 

^ HO 0 

3-07 1 1 Ok 

0 m 

01 

j ^ 

lost 

lost 

— 

— 

Liticohi Bed do. . 

: HO a 

3-32 ; 1 

1 oj 

0-1 

; ^ 

0*15 

.a 

1 li 

1 11 

Be von . 

i HO O: 

3-43 1 

1 U 

0-05 

i i 

0-1 

1 

1 -JA- 

1 2| 

South Devon 

i 3if 0 

2'73 i 0 14^ 

0 134 

0-05 

1 

0*15 

f 

0 14^ 

0 14,1 

Iionghorii . 

HO 0 

4*66 i 1 8? 

1 7| 

0*1 

1 1 

0-2 

1 

1 83 

1 8! 

Ayrshire . • . 

, 30 0 

3*79 i 1 3^ 

1 2 

0-05 


0-3 

u 

1 u 

1 3,1 

Jersey 

S HO 0 

4*20 i 1 63 

1 

01 

! 4 

O'Of) 

4 

1 6':3 

1 6 

Guernsey . 

‘ 30 0 

4’47' i 1 73 

1 of 

O'l 

1 

0-05 


1 73 

1 74 

Kerry . 

: HO 0 

4-lB ' 1 

1 4| 

0*05 


0*05 

I 

1 53' 

1 4:1 

Dester 

: 30 0 

4-87 1 1 9 Jo- 

1 sl 

0*1 


0-2 

1 

1 

I 10 

Gloiieester . 

; 28 4 

4-92 i 1 Si 
[ 

1 7 

0*15 

il- 

0-05 


1 si 

1 8 


In looking at these figures, it must be, remembered— • 

(1) That the milks were taken from the mixed milks of 
several cows, while in ail cases of non-churnability in a butter 
test, the milk is the produce of one animal. 

(2) That while the percentage of fat shown in the 
separated milks is fairly uniform, it is not so in the case 
of butter-milks. ' 
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The samples of milk fi*om the thirteen different breeds 
of coAvs sent, as mentioned above, from Gloncester oil' the 
morning of Wednesday, June 23, 1909, arrived the same 
afternoon at the Cooper Research Laboratory. 



Fig, 9.— Guernsey. Milk x 500 diam. 


The following is a report from Messrs. Cooper, Robinson 
& Nuttall 

Report from the Cooper Laboratory for Economic 
Research. ^ 

The milks on arrival were analysed for the determinatioh 
of fat by Adam’s Extraction Method with petroleum ether as 
a solvent, ' ' ‘ 
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The percentage of fut in sample 13 is exceptionally high 
anti iiu|iiiry elicited the fact that this sample had been 
o])tained iiidepeiideiitly of the remaiiidei'j and did not fairly 
represent the bulk. 

Table I. — Analyses of Milk Samples. 


No. 

Sample 




Fat 

1 

ShortLoni .... 




per cent. 

3-07 

9 

Lincoln Ee<l Sh<trth<:im . 




382 

i 

Deviiii ..... 




3-43 

4 

South Devon .... 




2-72 

5 

Lorig'l'ioTsi .... 




4*66 

6 

1 Bed .... 




2-99 

j 

j Ayrshire 



i 

3-79 

8 

i Jersey 




4'29 

9 

Cbiernsey .... 




4-47 

10 

Kerry 




4*13 

11 

Dexter . . ... 




4*87 

12 

Gloucostei* .... 




4-92 

13 

; Welsh 




7‘20 


Physical Investigations. 

Ill order to determine the numbers and relative sizes 
of the globules in different samples (see Figs. 1-13), 
photomicrographs of thin films of the undiluted milks at a 
magnification of 1,000 diameters* were obtained. A single 
drop of the milk was taken from a well-shaken sample by 
means of a standard platinum wire loop such as is used for 
inoculating the tu])es of nutrient broth in a Rideal- Walker 
germicide test. The drop was placed on a glass slip and 
covered with a five-eighths inch circular cover glass, the latter 
being carefully lowered into position wdth no pressure other 
than that of its own weight ; the preparation was then ringed 
round with vaseline to prevent evaporation. , : 

On account of the very considerable oscillation (Brownian 
movement) of the finer globules, very short exposures only 
were found to be admissible, and by the use of very rapid 
plates the exposure was reduced to one-fiftieth of a second. 
Prints of fields representing an area of O' 155 mm. by 0*11 mm. 
were thus obtained ; all .the globules in each field were 
counted and measured, and from the numbers and sizes so 
obtained, Table IL, representing the percentage numbers of 
different sizes of fat-globfiles in the thirteen different breeds 
was ^computed. ■■ ■' ■■ ■ 
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Table IL — Percentage of Different Sizes of Fat-corpuscles 
in MUk of Va}‘ious Breeds of Goivs, 


No. 

Breed 

12#x-10ia 

Oix—lp. 

6jx— 4/x 

S/x— Iju. 

. 1 

Shorthorn 

Per cent. 

Per cent. 
1-38 

Per cent. 
22*39 

Per cent. 
76*23 

9 

Lincoln Red Shorthorn 

1T4 

5-3S 

39*02 

53*85 

i 

Devon 

— 

0-8G 

24*03 

75*11 

1 

South Devon 

— 

0-28 

20*14 

79*59 

5 

Lons’horn 

0*09 

0*85 

33*80 

65*26 

6 

i Bed Boll 

— 

! 1*60 

31-79 

66*61 

7 

i Ayrshire 

— 

! 1*24 

32-75 

66-01 

8 

1 Jersey . - . 

— 

i 2*51 ; 

32*30 

65-19 

9 

G-iiernsey 

— 

i 2*94 ' 

31-18 

65*88 

10 

Kerry : 

— 

I ’173 

33-66 

64-61 

11 

Dexter 

— 

i 2*98 

35*58 

61*43 

12 

Cxloucester 

— 

i 1*23 

22*16 

76*61 

13 

1 Welsh ...... 

— 

0*83 

1 

29'47 

69*74 


The volume of each size of fat-glohule, from l/x to 12/^^ in 
diameter having been calculated^ Table IIL was computed, 
and upon the figures so obtained all conclusions should be 
based. Unless it is realised that the rate of increase in volume 
of a sphere as successive increments are added to its diameter^ 


Table III. — Percentage of the Total Fat contained in GlohiiTes 
of each of the different Sizes ccdculated from Table TL 


No. 

Breed 

12fi-10ix 

P/X“7j«. 

(-fx—- 4/x 

3/X--1/A 

1 

Shorthorn 

Per cent. 

Percent. 

12-7.S 

Per cent. 
<;3-4i 

Per cent. 
23-8r> 

2 

Lincoln Red Shorthorn , 

16-86 

26-85 

50*12 

(718 

3 

Devon 

— 

10-35 

64-53 

2513 

4 

South Devon ..... 

— 

■ 2-52^ 

60-36 

3112 

5 

Long'horn 

1-98 

6-78 

71-84 

19-40 

6 

Red Boll 

— 

1 12*89 

69-54 

17-57 

7 

Ayrshire 

— , 

j. 9-86 

74-55 

15*59 

8 

Jersey i 

1 — 

1 16-63 

*^;71'80 

11-56 

9 

G-uernsey . . ... 


! 21*11 

6371 

■15-18 

10 

Kerry ... ... 

— 

^ 11-98 

71-99 

16-04 

11 

Dexter 

— 

, '^20*17 

61-71 

15*14 

12 

Gloucester ..... 

, — 

: 12*18 

61-73 

2f>-10 

13 

Welsh 

— 

; 8*52 

67-48 

24*00 


is enormously great, deductions based on numerical erpiressions 
of the quantity of fat-globules in a sample of milk are apt to 
be misleading. In order to emphasise this point it has been 


’One micron (symbolised by. the Grreeb letter /i)=oiie-tlioiisandtli of a 
milliinetie, approximately 1/25,000 of an inch, and is the unit of length in 
the measurement of microscopic objects. 

To give some idea of its size, a small pin’s head six-hundredths of hn inch 
across would be said to be 1,500 microns in diameter. 
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tljouglit AYorth while to insert Table lY., showing the Toliiines 
ill cubic microns of spheres ranging from 1 to 12 microns 
ill diameter. 


Table IV. — Table of Diameters and Tolianes of Spheres^ 


Diameter 

Yolmne 

! Diameter' 

1 

Vol-ume 

12^ 

904'S c.fi. 

1 6 fM 

113-1 c.^. 

. 11 /i 

r>96'9 c.^. 

1 M 

05-4 c./x. 

10 ^ 


!! M 

I 33*5 c.ft. 

9/. : 

381-7 i\fx. 

1 3 ju 

' 14-1 c.p.. 

Sac I 

208-1 c.^. ■ 


1*1 c./x. 

7 p. 1 

1 79*5 c.ju. 

II 

iL_ j 

i 0-5 c.^. 


Table V. is obtained from the figures in Table III. and 
is self-explanatory. The degrees of uniformity in the sizes 
of the fat-globules was estimated by plotting on squared paper 
the percentage of fat in volume, against the different' sizes 
of the globules, he., the figures in each of the horizontal rows 
on Table III. (but giving the percentage of sizes for each 
micron from 1 to 12) against the respective diameters of the 
fat-globules. From the curves so obtained, the degree of 
uniformity is readily estimated, the sharper the rise and fall 
of the curve, the less uniform is the distribution in size of 
the fat-glohules of the milk. As in Table Y. the different 
samples are placed in order, from the coarsest (Lincolnshire 
Eed Shorthorn) to the finest (South Devon), it is not necessary 
to attempt a classification of the difterent breeds of milk 
into degrees — “ coarse,'’ medium,” and fine.” 

Table Y. 


No. 

Breed 

Amount of fat con- 
tained in globules of 

6 f* and upwards 

Uniformity in > 
size of globules < ■ 

1 

Lincoln Eed Shorthorn 

Per cent. 

81 -hi 

Fair. 

2 

Jersey ..... 

71*92 

Fair. 

3 

Dexter . . . . 

r>5'43 

Fair. 

4 

- Guernsey .... 

64*.58 

G-ood. 

5 

Ayrshire ' . . . . 

93*09 

Poor. 

6 i 

Bed Poll . ' . 

62*56 

Bad. 

7 

Kerry 

60*02 

Very Ghod. 

s : 

Bhorthorn .... 

5.5*02 

Good. 

9 1 

Loii«*horii .... 

53*75 

Fair. 

10 ^ 

Gloucester .... 

51*68 

Very Good. 

11 : 

Welsh 

45*12 

Poor. 

12 j 

Devon . ' . 

■ 44*74 ' , 

i Poor. 

13 1 

1 

South Devon . , . . . 

37*31 

' Poor. 
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Conclusion. 

One of tlie first questions whicli arises in connection witli 
tlie cliurnability of milk is that of its physical character. The 
consideration of milk as an emulsion^ in the strict sense of 
the term is hj no means universally accepted. The presence 
or absence of an albuminous or mucoid enveloping film round 
each fat-corpuscle is not yet satisfactorily determined. In 
either case the point need not be considered, inasmuch as 



, FiG.ilO.— Kerry. Milk x 500 diaxn- 


tlie condition, whatever it may be,* is the same in all the 
different breeds and therefore is not responsible for the 
observed differences in the relative chnrnabilities of milks. 
Another question for investigation is the influence of the 
variable proportions of the chemicaT constituents of the mjlk 
serutn. The emulsifying powers' of casein^ and, in a lesser 
degree, lactose^ are well established, facts;' and, in wiew nf 
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this, it is conceivable that the chnrnability of the milk might 
he affected by the quantities of these substances present. 
Support is lent to this hypothesis by the fact that a sonr 
sample of a milk will churn more readily than a fresh sample 
of the same milk, from which it would appear that the 
conversion of a portion of the lactose into lactic acid and 
the i^esnltant partial precipitation^ in an inert form, of the 
casern, reduces the quantities of these emulsifying agents in 



Fig. 11.— Dexter. Milk x 500 diam. 


the milk and thus facilitates the de-emulsifying operation of 
churning. 

The remaining factor which might Unfliience churnabiiity 
is the character of the fat-globules, and it is to this that we 
have more particularly turned our attention, with the results 
tabulated in the foregoing pages. We had hoped that, from 
the comparison between our figures and the tabulated results 
of the Butter Test supplied by Mr. Mathews, it would have 
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been possible to find a definite relationsliip between loss of 
fat in tlie separated and butter-milks and the cliaracter of 
the globules. Owing, however, to the fact that the weighing 
of the butter and the estimation of the quantities of fat lost 
ill the separated and butter-milks are not sufficiently delicate 
to show the minute differences which might be expected 
between one breed and another, we cannot attempt to base 
any conclusions on such a comparison. In saying this, we 



Fig. 12.—Glo'uce8ter. Milk x 5iQ diani. 


do not suggest that it is in any way desirable that the con- 
ditions or methods pursued in the Butter Test Competition 
should be altered; the degree of accuracy, in our opinion, 
sufficing for all practical purposes. A feature of this experi- 
ment which is undesirable from our point of view, is the 
fact that the mixed milks of different cows are used, w'hile 
it is usual to find reluctant churnability in the milk of a 
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single uiiimaL We would sugg‘est, liierefure, that a sample 
of iniik from a single animal, known to give a bad churning 
milk, if obtainable, should be carefully analysed and the 
results of the analTsis compared with the analysis of a similar 
sample of good cliurnahility. 

Finally, wm would say that the casual microscopic exainin- 
ation of a milk, with a view to the determination of the 
character of its fat-globules is, in our opinion, of little use, 
as deductions based upon visual observation only are apt to 
be erroneous. That this is so will be admitted if one attempts 
to classify the photomicrographs of the different milks in 
order of coarseness or fineness of globule and then compares 
the results with Table V. 

If the photographs (Figs. 1-13) and the explanatory tables in 
the report from the Cooper Eesearch Laboratory at Watford are 
carefully studied, the reader cannot but be struck with the 
excellence of the former and with the enormous amount of 
work bestowed on them and on the whole subject as dis- 
closed in the latter. The photographs are, I believe, unique, as 
I am not aware that the milks of all the British Dairy Breeds 
of cattle have ever l^eeii taken on so large a scale, although 
D’Hont show^ed plates of the milks of several of the foreign 
breeds, and included with them the Jersey and the Durham. 

Speaking for myself, I can never forget the interest that 
Messrs. Robinson and Nuttall took in the subject from the 
very commencement, and the consideration and courtesy with 
which they listened to my suggestions, and the kindly and 
willing help they have given me throughout. 

To them and to Mr. W. F. Cooper I feel that the Society 
is mucli indebted. 

In D’Hont’s article on the fat globules in milk (see page 
47), he divides the different breeds into three classes : — 

Breeds with small globules,” 

“ Breeds with medium globules,” 

“ Breeds with large globules,” 

and he places the Jersey and the Durham (Shorthorn) among 
the breeds with large globules. 

In Professor Sheldon’s Book of the Dairy^ the cream 
globules in Ap'sliire milk are said to be smaller than those 
in Jersey milk. 

In both cases the milks examined were probably the produce 
from a single animal, as the globules shown in the mixed 
milks of these breeds do not exhibit such marked differences. 

If D’Hont’s division be adopted, it would appear as if 
milk from the Lincolnshire Red Shorthorns is the only one 
that eaii be placed in the division of “breeds with large 
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globules,” while all oilier breeds would fall under tlie classi- 
fication of breeds with medium globules, tlie differences 
between the Jersey and Ayrshire milks being very trifling. 

• Looking back at the experiments carried out at tlie three 
Shows of the Bath and West of England Society referred to 
above, and also at the recent Show at Gloucester, and comparing 
the results with the aid and by the light of the observations 



Fig. 13.-*VVels]a. Milk x 500 diam. 


made at the Cooper Laboratory, Watford, I see no reason to alter 
the opinions previously formed, which may be summarised as 
follows ; — ’ ' '' 

(1) That all things being equal, milks containing globules 
which in size do not range over too wide a field, and so may be 
described as regular or unifoi'm, churn better than those which 
contain globules, varying from 13/i to Ifi, 

(2) That , the larger globules churn into butter sooner than 
the smaller ones, which pass away inithe butter-milk. 
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(3) That ill carder to preveiii loss, s_[>ecial precautions 
siioulcl be taken in churning. 

(4) That the mixing ol: milks of iliil'erent breeds, if the 
dairy work is done proiieiiv, has no effect on the weight of 
butter produced. 

. The one exception brought out by this new investigation 
being that the variations in the sizes of the globules of the 
different breeds of cattle are not so marked as was formerly 
supposed to be the case. 

It may be thought that too much has been claimed to have 
resulted from the butter-test and milk-yield trials. 

^ With the exception of Br. Sturtevant’s article, I think it 
will be found that little, if anything, has been written on the 
special points that I have mentioned as having been brought 
into prominence by the Imtter-test trials. 

That these trials in their infancy were thought much of by 
.some, is shown by the fact that the great trials at Chicago 
followed the institution of those here, while the later elaborate 
trials carried out at St. Louis confirm one’s opinions of the 
value set upon such competitions by the American breeders. 

The excellent work done by the late Professor Speir 
amongst the x4.yrshires is further proof, if any were wanting, 
of their utility. 

The question of improving the milk-yielding capabilities 
of our dairy breeds is receiving much more attention than 
formerly, as may be seen from the reports of the experiments 
carried out by various Agricultural Colleges, notices of which 
are published by the Board of Agriculiure. 

The value of milk and butter-test records lies in this, that, 
if followed up in a practical manner, the inaniifacture of milk 
and of butter is carried out on the most economical lines. 

Had this question of milk and butter-test records been made 
as much of in Ireland as co-operation in dairy work, I feel 
satisfied that the extra profits the farmers there now get for 
their milk through co-operation would have been still greater. 

Ill closing a report of any dairy trials, it has been my habit 
to thank those stewards and assistants who have helped me. 
Two names have, however, been invariably omitted from the 
list, as I have always considered them as part and parcel of 
myself for the time being. I refer to Messrs. Hammond ahd 
Craufurd, the pcretaries of the English Jersey Cattle Society, 
one, or both of whom, for the past twenty years, have worked 
with me in every test, and have always given me that kindly 
help and patience, without which trials such as these would 
have been much more difficult to carry out. 

Eknest Mathews. 


Ijittle Sliardeloes, Amersbara. 
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Ik the following article I do not in any way wish to cliampioii 
the cause of any particular ])reed of draught horse, but to give 
some account of the various kinds of horses and their work in 
the great Lancashire and neighbouring centres of industry, 
I think it will be agreed that the draught horse as used in 
Lancashire, and especially in Liverpool, has scaixely an equal, 
I therefore hope that this article will, this year especially, not 
he entirely void of interest. 

The various classes of horses required for heavy draught 
work are mainly of the Shire breed, except in some of the more 
northern cities where cross bred Shire and Clydesdale are used, 
and in a fe^v cases pure Clydesdales. The horses in Liverpool, 
Manchester, and Leeds, and other great industrial centres of 
Lancashire and Yorkshire are practically all Shire bred, and 
are mainly from 16*2 to 17*0 hands high ; massive short legged 
horses with abundance of hair and the necessary amount of 
weight to move the heavy loads to W'hich they are put. Though 
weight is of the utmost importance, the city draught horse 
must possess perfect cart horse action to ensure activity and 
handiness. The hoof should he large, deep walled and properly 
shaped so as to stand the constant pounding on the hard surface 
of the city streets by powerful limbs, carrying a very massive 
body, otheiwise injury will be done to the soft tissues or even 
to the bones that are enclosed within the foot, and once this 
happens a vyeighty horse seldom again works sound for b.iij 
length of time. The greatest possible attention should be paid 
to the feet both when selecting and afterwards ; weakness in 
this direction neutralising the great advantage of weight, and 
in fact making it detrimental. There is no truer axiom than 
‘‘No foot, no horse,” and his efficiency depends to a great 
extent on the manner in which he is shod. Each individual 
foot of every horse requires special treatment so as to leave the 
bearing of the foot as near as possible to what it would be in 
the unshod state ; occasionally it is of course necessary to 
modify the hoof and bearing, as horses are subjected to many 
conditions which are purely artificial. The object of shoeing 
is to preserve all the parts of the foot in their natural conditions 
by allowing them to perform their own particular duties. 
Paring out the foot, so much loved by some farriers, has been 
responsible for many evils, but is luckily going out of favour. 
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Caiili:iiig:s. — Another evil that horses hare to eiidore in all 
the large towns is the' use of caulking. The opinions on this 
subject of two of the leading veterinary surgeons in Man cli ester 
and Livei’pool are w^ell wortJi mentioning. Messrs. J. & A. 
Lawson (of Manchester) say, referring to caulkiiigs : Horses 
are undoubtedly better without them, but owing to the con- 
dition of the streets they are indispensable, but we consider 
they should only be long enough to ensure working with ease 
and not cocked up as a great many are at the present time.’* 
Mr. T. Eaton Jones, veterinary surgeon to’ the Liverpool 
Corporation, saj'S : ‘‘In Liverpool all wmrking cart horses are 
shod in this manner (with caulkings), for the simple reason 
that they would be quite unable to retain their foothold and 
perform the work required of them if they were shod flat. 
Horses are shod eitlier with the roiled heel or with the straight 
heel, the rolled heel simply being the iron turned over, and the 
straight heel being a sort of straight spike let into the surface 
of the shoe. Usually both heels in front are rolled, with one 
straight heel and one rolled heel on each hind shoe. The 
straight heel is an additional precaution against slipxDing, as 
sometimes on very wide setts the rolled heel would not be of 
much service. ^ Spurns, of course, are also universally used 
in all big towns paved with setts.” 

The general consensus of opinion on this subject is that, in 
the cities wfliere the blue “ Penniaenmawr ” setts are used, 
caulkings are an absolute necessity, but at the same time it is 
the greatest mistake to imagine that a high caulking gives 
a better grip than a moderately low^ one, and ]}esides this, the 
strain to the horse’s joints with the high caulking, is more 
severe than with the low caulking. Where Scotch granite setts 
are used, just heels and spurns are all that is required for the 
heavy loads wdiich horses have to draw in the northern cities, 
where some foothold in addition to that of the ordinary flat 
shoe must be provided. 

The pasterns, if properly sloped, will take up a great deal 
of the concussion to the foot and of the strain on ligament and 
joint. Short stilty pasterns with upright feet tend to increase 
the strain and jar, often leading to ringbone and other un- 
soundness fatal to city work. On the other hand the pasterns 
must not be too long nor the foot too flat. This latter formation 
Is undesirable, as the extra leverage is apt to throw too great a 
strain upon the tendons, and generally upsets the balance of 
true conformation in the fore limb. 

When walking, a long swinging stride is of the utmost 
value, but high pounding action is to b e avoided. The hocks 

1 A “spumy sometimes called a toe-piece, is a flat piece of iron abtmb 
l-i]!, wide and deep welded on to the road surface of the front part of the shoe. 
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slioiikl be kept moderately close together, should be lifted and 
not dragged behind, and should be brought forward with 
freedom and power, the whole movement of the limbs being 
perfectly straight and true. The city cart horse, has often with' 
one quick effort to throw his whole wmight into the collar so as 
to move his load, wdiich at times will get into the most awkward 
places, also when going up some steep siding, or round some 
specially greasy turning. 

Though his total length is great he should have a short 
broad back, tremendous muscular development of quarter, and 
a powerful shoulder which should not be too slanting- "We 
also like to see a massive neck, allowing collar room, which 
should be at the same time sufficiently long to allow’ of his 
reaching wmll forward to his work ; the whole animal being 
well set off by a large well-shaped head. 

The other breeds more in evidence farther north are of the 
same type but are lighter in build, especially in the limbs, and 
lack the feather of the Shires. 

The most popular colours are bays, browns, and blacks, 
wdth a few greys and roans ; chestnuts, from the prevailing 
idea that they are not so hardy as the darker colours, are little 
favoured. 

Supply.— The majority of the horses are imported from 
Lincolnshire, the midland counties, and north "Wales, only a 
small proportion being bred in Lancashire, and those chiefly 
in the Fylde district. The horses bred by the farmers in the 
rest of the county are not, as a rule, weighty enough for heavy 
work in the large cities. 

Regarding the breeding, the weightiest animals, and there- 
fore, for city draught work, the best, are bred by Shire stallions 
out of Shire mares ; the majority are probably by pedigree 
Shire stallions out of Shire bred mares which have not been 
considered worthy of entering, or which their owmers have 
been too casual to enter, in the Stud Book. A large quantity of 
really good Shire stallions travel all parts of Lancashire and 
Cheshire at, in many cases, small fees of 2L 2s. to 3L 3^., and 
serve a great number of these non-pedigree Shire and light 
cross-bi^ecl mares. 

The best horses that are bred in Lancashire may be said to 
be produced by farmers holding land of 100 acres upwards. 
As a rule the small farmer does not trouble to breed, but buys 
second hand or young animals as he requires them. It may 
here be mentioned that owing to the somewhat inferior class 
of mares in central and south Lancashire, the animals pro- 
duced are not, as a general rule, good enough to find their way 
to the big cities, but ai*e bought by dealers and distributed 
over the country. In the Fylde district of Lancashire, where 
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Siiire mares of a very iiigh standard are kept and worked by 
t'lie farmers (thoiigli perhaps tlie mares are not quite as good 
as they used to be), many of the finest Shire horses have been, 
and are still, bred. These horses undoubtedly find a ready 
market either tlirougli the dealers or at auctions in the great 
industrial centres, but unfortunately they are a small propor- 
tion of the total number of horses bred in Lancashire, 

Rearing, — The city draught horses are not the produce of 
idle mares, for though some few of the very best geldings 
come from studs where mares are kept solely for breeding, 
these are the exception. Such animals are colts whose breed- 
ing would warrant their being left entire, but owing to some 
fault of colour or other imperfection they have not been 
thought suitable for the stud. It is most desirable, in the 
interests of dray horse breeding, that all but the very best and 
soundest horses should be castrated. The bulk of the supply 
of town horses are out of mares whose owniers use them for 
ordinary farm labour, regarding the foals as an extra source 
of profit. The dams are usually worked to within a few days 
of foaling, and as a rule as soon afterwards again as possible, 
the foal being suckled as the case may require, and generally 
turned out with the mare to grass at night. The produce, both 
colts and fillies, are broken to work during the latter part of 
their second complete year, or say at eighteen months old, and 
continue to work on the land until four, or rising five, years 
old. Only very exceptionally is an animal, suitable for town 
work, offered for sale in the country after it has reached the 
age of five years. 

The marketing of the young horses is done in three ways, 
vi^., through dealers, public auctions, or fairs. The dealers 
visit the farms in their district and purchase horses of all ages 
from tirVO years up to five years old ; two- and three-year-oid 
horses are often left with the breeder or transferred to other 
farmers to work for their keep until they are ready for the 
towns, but the majority of the best horses are bought for town 
work through the auction sales at Wrexham, Crewe, Preston, 
Cockerham, and Derby, where they are taken in many cases 
by the dealers who have picked them up, as mentioned pre- 
viously, or at the fairs, the chief of which are held at Chester, 
Welshpool, Newtowm, Abergele, Lincoln, Horncastle, Don- 
caster, Preston, Appleby, Carlisle, Rugby, Newark, &c. 

City work. — The management of the horses in the cities 
naturally varies according to the nature of the work required 
of them, but the following is that generally adopted. The 
number of hours worked averages about twelve per day, from 
leaving the stable at 6 to 7 a,m., the loads of necessity varying 
with the class of work they have to perform. The dock teams 
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of Liverpool, consisting of two horses, take anjthing from five 
to ten tons, including the vehicle, as an ordinary load, whilst 
the, general load in the case of a four-wheeled cit^- waggon, for 
one horse, varies from three to five tons. In Liverpool the 
draught horse is called upon to move the heaviest weights, 
Manchester and the other large towns following closely* 
The pace varies from two to three miles |)er hour. 

The foods given, as might be expected, vary according to 
market fluctuations, but mainly the rations may be said to be 
as follows : — Maize, when the price permits, is by far the most 
largely used, mixed with a small proportion of beans, peas, or 
oats, but lately oats have been substituted for the maize owing 
TO the high price of the latter, whilst chopped hay is of course 
the staple makeweight. For the heavy cart horse in full work 
about 30 lb. of this mixture is given daily. 

The following examples of daily rations are of interest : — 

L iverpool Corporation. 

G lb. Indian corn. 

6 „ Chilian oats. 

4 „ Beans. 

1 „ Oatmeal. 

13 „ Chopped hay, composed of half Canadian and 

half best English rye-grass and clover. 

30 lb. per horse per day. 

Messrs. Grooves & Whitncdl.^ Ef'^eivers., of Manchester. 

Horses working in the town — 

4 lb. Oats. 

4 ,5 Beans. 

4 „ Peas. 

4 „ Bran. 

14 „ Chopped clover and rye-grass. 

30 lb. per horse per day, given in three feeds of 10 lb. 
each. 

Horses working country journeys — 

5 lb. Oats. 

5 „ Peas. 

5 „ Beans. 

4 „ Bran. 

17 „ Chopped clover and rye-grass. 

36 ib. per horse per day, given in thx'oe feeds of 12 ib. 

. each. 

There will be a slight wastage in this last case, as the horses 
will 'feed out of nose-bags. 

VOL. 70. 
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Messrs, Thompson^ McKay T Co,^ Ltd.^ Carters to the 
Great Central Bailivay Company^ Maficliester, 

5 lb. Crushed oats (English). 

1^- „ Crushed barley (Russian). 

6| „ Crushed maize. 

2-| „ Crushed beans. 

2-1 „ Bran. 

14 „ Chopped clover and rye-grass. 

32 lb. per horse per day. 

The average length of -working life of horses in the large 
cities in the case of corporations, railway companies, breweries, 
and other firms always having a similar class of work, is from 
four to seven years, according to the work performed ; with 
smaller firms, such as master builders, "where the horses 
can be changed to light -work, they last longer, nine years 
being the average life. 

The disposal of the horses, after they have been employed 
so long at street work as to become unsound, or at any rate 
unsuitable for the very strenuous labour which such work 
entails, must vary with each individual case. The best class 
of animals are, in many cases, purchased by the smaller horse- 
keepers ill the towns. It is a very regrettable fact that often 
in the case of mares, after they have been thoroughly worn 
out by this second term of town work, they find their way 
back to the small farmers who live in the districts surrounding 
the large cities. About half of these are used by farmers as 
breeding stock, a very deplorable state of affairs, for the 
exhausted frame of such an animal cannot be expected to rear 
strong and vigorous stock. The geldings are used in the 
country^ for any work they are fit to perforin on the land or 
even for light work on the road. There exists in most towns 
a public auction yard at which this class of animal is offered, 
the prices varying from lOZ. to 18^. 

The demand for the draught horse has certain!}^ not been 
ill any way affected by the introduction of motor vehicles, 
and unless the present system of mechanical traction is altered 
and improved, I cannot see that there need be the least appre- 
hension regarding the future market for the best classes of 
British cart horses. The majority of firms that introduced 
motor vehicles have found it necessary to replace a number of 
'them with dray horses. The heavj- motor waggons at present 
in vogue are doing the quick work on distances .that railway 
companies have up to the present been unable to deal with 
expeditiously, but for short distances, getting into awkward 
places, on greasy paved streets or on soft land, the motor 
vehicle is unsatisfactory. Added to this the enormous initial 
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expense, the heavy cost of uj3keep, and the rapid depreciation, 
make it impossible for mechanical traction, in the case of 
heavy draught, to compete successfully with the dray horse. 

Ill conclusion, I wish to thank Mr. T. Eaton Jones, 
M.R.C.Y.S., and Messrs. J. & A. Lawson, M.R.C.V.S., of 
Manchester, for their kind and valued assistance in supplying 
me with material for this article. 

Stuart Heaton. 

Worsley, near Manchestei*. 


THE PHYSIOLOGY OF STOCK-BREEDING. 

■ By Francis H. A. Marshall, ILA. (Cantab.), D.Sc. (Erin.), 
Fellow of Christ's College. Cambridge^ and University 
Lecturer in Agricultural Physiology. 

Th^-IT the study of chemistry has an important bearing on 
agricultural practice is now universally admitted. That the 
science of botany has an equally close relation to all kinds of 
plant culture is regarded as too obvious to call for comment. 
It is a little remarkable, therefore, that the claims of physiology 
to be applied to problems of stock-raising receive comparatively 
little recognition, and that this branch of biological study often 
finds no place in ah organised agricultural curriculum. It 
cannot be contended that the physiology of breeding is a depart- 
ment of veterinary rather than of agricultural knowledge, because 
this subject in the veterinary text-books (as indeed in most other 
works on physiology) is either passed over entirely, or else is 
relegated to a few final pages seldom free from error. Yet no 
one who has paid attention to the phenomena attending gener- 
ation in animals can doubt that these ought to possess as close 
a relation to the methods of stock-breeding as that which 
subsists between the facts of chemistry or botany and the 
modern practice of agriculture. Writers on agricultural 
questions have laid little stress on this point, yet Mr. Walter 
Heape, who has studied the subject closely, affirms in a work 
on the national importance of the breeding industry/ that in 
his opinion ‘‘ it is the loss which is incurred in consequence of 
ignorance of these matters, [1^., the phenomena attending the 
function of reproduction,] which weighs and retards the 
industry, which reduces the profits, swallows up the bonus, 
and prevents breeding from occupying, as it should occtipy, 
a foremost place on the credit side of the national balance 
sheet.” 

^ Heape : The Breedmg Industry. Cambridge, 1906. 
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No apology is needed, therefore, for publishing in an 
agricultural journal an article dealing with, the bearing of 
recent physiological ol3servations upon the practice of animal 
breeding. ” But in order to render these intelligible to the 
reader, it is necessary to go over old ground, to restate various 
fiiiidameutal facts which are sometimes lost sight of, and 
incidentally to revise certain conclusions which ofteii’ pass 
current at the present time. 

OVxi Ayn Spermatozoa. 

The development of every animal (at least among the higher 
forms of life) is initiated by the conjugation of a female germ 
cell or ovum with a male germ cell or spermatozoon. The pro- 
duct of tinion or fertilised ovum in virtue of this act of 
con j ligation is endowed with a new vitality, whereby it is 
rendered capable of undergoing that long series of cell divisions 
which culminates in the complete development of a new indi- 
vidual, bearing a more or less close resemblance to the sire and 
dam, from which the spermatozoon and ovnm were respectively 
derived. In the act of copulation the spermatozoa, which 
swim freely in the seminal fluid of the male, are injected 
through the penis into the female genital passages (vagina and 
uterus). In the ram, as I have shown elsewhere,^ the penis is 
provided with a long tubular filiform appendage composed 
largely of erectile tissue, and through this prolongation the 
spermatozoa must pass before being ejaculated. This fact is 
taken advantage of by ram traders when wishing to discard 
tups for breeding purposes. The filiform, appendage is removed 
before the ram is sent to market. Many novices have been 
deceived by this practice, called “ worming for such sheep are 
bought by unscrupulous dealers, in open market, who pass 
them oir to the unwary as sound sires, though they them- 
selves have only paid a butcher’s” price for them. The erectile 
character of this structure would seem to indicate that it is 
inserted into the mouth of the uterus (womb or “ bed ’’) so as 


Fig. l—Temiinal portion of rain’s penis showing ffliforin prolongation. 

(About a natural size). 

to ensure the passage of the spermatozoa into that organ, and 
not mei^ely into the outside chamber or vagina. ' It is clear, 
therefore, that any injury to this somewhat delicate penile 
appendage may impair the fertility of the ram. 

^ Marshall : “The Copulatory Organ in the Sheep,” Amtomischer Anzeiqec, 
Vol. 20, 1901. 
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Tlie spermatozoa are produced in enormous quantities in 
tlie testes, and in most of the domestic animals the process of 
formation appears to go on almost continuously. The produc- 
tion of ova, on the other hand, is limited, both in regard to the 
periods of ripening and the number that are matured. For in 
the female ovulation, or the discharge of ripe ova from the 
ovaries, is restricted to the periods of oestrus, and even at these 
times the nimiher of ripe ova produced is, on an average, 
scarcely, if at all, greater than the normal number of young 
born ill a litter. 

The complete cestrous (or female generative) cycle consists 
of periods of rest alternating with periods of activity or “heat” 
periods. The latter, as was first pointed out by Heape,^ consist 
of two sub-periods. The first of these is the pro-oestrum, during 
which the generative organs become congested, and external 
bleeding associated with a discharge of mucus from the genital 
apertures sometimes takes place (notably in dogs). This gener- 
ally lasts for only a day or twm, but in dogs may extend for a 
week or ten days. It must be regarded as an act of preparation 
on the part of the generative organs, and more particularly the 
uterus, for the reception of a fertilised ovum, for at this period 
the superficial tissues of the uterine mucous membxane (which 
lines the cavity) undergo a process of renewal.^ The pro-oes- 
trum is followed by the oestrus (or second sub-period) which 
may be I’egarded as the “heat” period proper. It is then only 
that the female is normally ready to receive the male, and 
ovulation takes place. The duration of the mstriis is somewhat 
variable, a mare occasionally remaining on “heat” for as much 
as a week, but this is unusual. One or two days is a m.ore 
ordinary time, ])ut a ewe may sometimes be in a condition to 
receive the tup for only a few hours. It is important to- remem- 
ber that ovulation cannot as a rule occur at other times than the 
cestrous periods, and that sometimes it may be delayed until 
near the end of the castrus. Consequently a too early service 
during heat may result in barrenness, simply because at the time 
"when the female received the spermatozoa there were no 
discharged ova for them to fertilise. 

The number of ova which are discharged at a single cestrus, as 
already remarked, appears to bear a close relation to the normal 
number of young pi'oduced at a time. In the cow, so far as I 

^ Heape : ‘‘The Sexual Season,” &c., Qmart. Jo%r, Micr. Science^ ol. 4Ay 
1900, See also Marshall ; “ The CEIstrous Cycle, &c., in th,e Sheep,” PkU, Tmm. 
Royal &)€., B, Vol. 196, 1903. 

^ The pro-cestrous clianges raay however be so slight as to be unrecognisable 
externally, and yet a normal oestrus may supervene. Owing to this some 
“cowmen” will let a “period” pass by and so lose three weeks, and possibly 
the chance of getting an ' animal in calf for that season, simply because they 
failed to detect any pro-oestrous discharge. 
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have observed, only one ovum is usually discharged at ovula- 
tion, this being apparent from the single ruptured follicle^ 
remaining in one of the ovaries. In the mare also, it is usual 
for only one follicle to rupture at a time, though of course, in 
both these animals, twins are occasionally produced. In the 
sheep, however, in which twins and triplets are not uncommon, 
I have frequently found two and sometimes three recently 
discharged follicles in the ovaries during the tupping season, 
but even in this animal a single discharged follicle is, in my 

i f. 



Fig. a— Section through Graafian follicle of ovary (highly magnified), 
c. f., connective tissue forming outside wall of follicle ; f. c., follicular epithelium ; 
I .f, liqtior folliculi occupying cavity ; £>., ovum ; ov. tissue foxaning ground substance 
of ovary. 

experience, more usual, especially among hill sheep. In view 
of these facts it is clear that the ewe is a more important factor 
in twin production than the tup, for whereas the number of ova 
ready for fertilisation at a heat period is very limited, the 
number of spermatozoa is innumerable. I have seen sperma- 
tozoa present within the lumina or hollow cavities of the 
uterine glands and along the edge of the uterine cavity in 
extraordinary abundance on the day following service, so that 
it seems inconceivable in such cases that any ova entering that 
organ could escape fertilisation through a deficiency in the 
number of spermatozoa. ^ , 

^ The little sacs or bags which contain the developing ova in the ovaries are 
called Graafian follicles (see Fig. 2). , 
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The vitality- of spermatozoa varies in different species. In 
the -rabbit I have found living spermatozoa in the male passage 
ten days after castration, but they have not been kept alive 
outside the body for so long a time. By maintaining a tempera- 
ture equal to that of the body, and after adding normal salt 

^=== 3 ==^ 

Fig. 3.““Spermatozoon of ram (very highly magnified.) 

solution or Ringer’s fluid to the semen, I have succeeded in 
keeping spermatozoa alive for twenty-four hours, but not for a 
longer period. Iwanoff,^ of St. Petersburg, has been successful 
in artificially inseminating mares after keeping the stallions’ 
spermatozoa for a short time in various artificial media, the 
mares becoming pregnant and producing normal foals. These 
experiments are not without interest, in view of the fact that 
the artificial injection of semen into the vagina or uterus of 
female animals is now extensively practised, being found espe- 
cially useful as a means of overcoming certain forms of barren- 
ness, such as those arising from a constricted entrance to the 
uterus, or the presence of an abnormal acid vaginal secretion 
which has the effect of killing the spermatozoa before they can 
effect an entrance into the uterus. Whether spermatozoa are 
capable of living for as long a time in the female genital passages 
as in the male, is a point which has never been determined (at 
least for the domestic animals). It may, however, be pointed 
out that while these organisms are retained in the male they 
are in a condition of relative quiescence, and that thex^e ai*e 
reasons for believing that they do not become actively motile 
until ejection ; and moreover that a state of constant motility is 
unfavourable to a long continued existence unless there is some 
means of renewing the supply of energy, and of this there is no 
evidence in the case of living spermatozoa. 

Factobs m Feetility, 

Although only a small nnmber of ova — and often only 
one — are sufficiently mature to be discharged from the ovaries 
at any one period of oestrus, the total number of unripe ova 
existing in those organs is very large, but most of these are in 
a very immature condition. Each ovum is contained within a 
follicle or vesicle, and the follicles vary in size and position in 
the ovaries according to their degree of development ; the 
smallest lie close to the suifface, but as they grow bigger they 
pass inwards, while the largest follicles, on the other hand, 
protrude visibly from the surface, and each one occupies a 

' ^ Iwanoit : “ Be la Fecontlation ArtificieUe ckez les Mammiferes,” ArA 
des Smemes Blologiques^ VoL 12, 1907. 
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coiisideraMe part of tlie OTary. The large follicles are provided 
"with a qiiaiititi' of nutrient fluid containing proteird substances 
ill solution. This fluid serves to nourish the developing ovum 
to "whicli it is transferred by a layer of cells immediately 
surrounding it. These cells are known as the follicular epithe- 
lial cells. The largest follicles are the ripest, and these protrude 
perceptibly from "the ovaries preparatory to discharging the 
mature ova in the act of ovulation. 

Not ail the follicles in the ovaries reach maturity. A 
iiuniber (which proba]3ly vary considerably in different indivi- 
duals) degenerate during development, some at one stage and 

e t. 



Fig. 4.— Section tbrougii degenerate follicle (higbly magnified). 

The ovum and follicular epithelium have become disintegi-ated and the cavity (ecu.) 
is in process of being filled by a loose ingrowth from the connective tissue wall (V. L). 

some at another. Even the very young follicles not infrecjuent- 
ly atrophy, but the cause is difficult to determine. Heaps has 
shown^ that in the rabbit the process of degeneration may 
sometimes begin with the ovum, and sometimes with the folli- 
cular epithelial cells, but the final result is the same, for the 
ovum cannot survive after the cells which supplied it with 
nouiishmeiit have become disintegrated and fun ctioiiless- In the 
sheep so far' as iny own observations go, degeneration is most 
liable to set in when the follicles have reached from about one 
eighth to one half of the size of the mature follicle. The 
^ Proteins are complex nitrogenous siibstances whieirfn^cHielHmT^^ 
go to make up a very large portion of the animal body. They are particularly 
well represented in flesh or meat, and so may be described roughly as flesh - 
forming substances. 

2 Heape : “ Ovulation,” &c.. Proc. Moyal Sac,, Yol 76, 1905. 
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process is interpreted as an indication tiiat tlie follicles and 
consequently tlie contained ova were not receiving a sufficient 
supply of tlie right kind of nourishment. As the follicle in 
the ovary has been developing for some time previously to 
the rams being turned in,” and -as it is apt to be interfered 
■with by -want of proper feeding, a warning may here be taken 
by those avIio do not keep their ewes sufficiently w^ell ’twixt 
AA^eaning ” and tupping-time.” This period is always 
looked upon as a cheap-keep time for the flock, and some 
shepherds go as far as to say that it is essential to thoroughly 
“ starve the milk out of them ” before springing ” or 
"‘flushing” the eAves ready for ram serAuce. Hence it may 
with advantage be pointed out that knowledge of the physi- 
ology of reproduction teaches that this cheap-keep time may 
be overdone. While it is eminently desirable that the ewes 
should not get too fat, it can be seen they should be fed 
Avell enough to nourish the deA^eloping follicles. In very 
fat animals (coaa^s and heifers) I haA^e found follicles of con- 
siderable size in a condition of degeneration, and in such 
cases their occurrence is very possibly to be correlated with the 
sterility, either partial or complete, which is known so often to 
affect stock that have been fattened. However this may be, it 
is obAUOus that if a sufficiently large number of follicles and 
OA^a have undergone degeneration, and at whateA^er stage in their 
development this process may have taken place, it must inevi- 
tably result in a reduction of fertility. That an insufficiency 
of the right kiiid of food supply or a state of disease should 
produce a disturbance in the oA^arian metabolism^ is only to be 
expected on physiological grounds, but that a similar result 
should be brought about by a rich fattening diet is at first sight 
not obvious. It is well known, however, to all those who have 
studied the subject that the generative organs are peculiarly 
susceptible to altered conditions of existence, not only as regards 
food supply, but also as regards the surroundings generally, and 
that a change in the environment may often induce a condition 
of sterility. 

Breeders are generally agreed that sheep Avhich are in an 
improving condition rather than a condition of fat at tupping 
time are likely to produce a good crop of lambs, and that certain 
stimulating foods fed for a few weeks before breeding but 
afterAvards discontinued have a favourable effect upon the 
fertility. In the case of Scottish sheep the truth of this asser- 
tion has been definitely piwed by statistics.^ Moreover, it is 

^ The changes undergone by the liTing tissues of the body are grouped 
together under the term “ metabolism.’* 

‘‘^Marshall: "‘Fertility in Scottish Sheep,” Tram. Hlghlani and ‘AffrL 
Soe., VoL 20, 1908. 
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only wliat tlie physiologist "^^ould expect^ for the niiiiiber of 
lambs born must depend upon the number of ova discharged at 
periods of cestriis. Again there can ])e no doubt that a stimulat- 
ing diet favours the development of follicles, and so provides a 
larger number available for discharging the mature ova at the 
time of tupping. Such a diet administered at any otheinseasoii 
is not so likely to increase the fertility, because the condition of 
the follicles in the ovaries is one of immaturity (excepting in 
those varieties which can breed constantly), and unless the 
“ hushing ” is continued until tupping time the number of ripe 
follicles present at any single heat period is less likely to be 
increased. Moreover, there is evidence that heavy flushing 
when succeeded by a mere sustenance diet is conducive to a 
degeneration of follicles, and so is liable to impair the fertility 
of the sheep in subsequent years. 

It has been claimed by German veterinarians that the drug 
yohimbine, if administered to domestic animals, often acts as a 
remedy for impotence and sterility. That it can cause a very 
marked congestion of the entire generative tract in rodents has 
been shown by Br. Cramer and myself.^ More recently I have 
obtained evidence that yohimbine acts directly on the tissues, 
since it can produce congestion of the uterus. Furthermore it 
appears to favour the maturation of follicles and to prevent 
follicular degeneration, but more evidence is required on this 
point. It would seem clear, however, that by increasing the 
blood supply to the ovaries it must provide these organs and 
the developing ova which they contain with a more abundant 
nourishment, and so favour an increased fertility. This is 
probably (in part at least) the physiological explanation of the 
results obtained b^' veterinarians and others in Germany. At 
the same time there can be no doubt that this drug produces a 
marked aphrodisiac action, that is to say it increases sexual 
desire, producing this effect both in males and females. 

SELEOTIOIV among GbBM OELI/S. 

Besides fertilising the ova, the spermatozoa have the function 
of transmitting the hereditary characters of the male parent. 
In a similar way the ova are the bearers of the maternal 
characters. There are many reasons for concluding that the 
parental characters are not distributed equally among ail the 
ova or spermatozoa, and modern Mendelian research has afforded 
much evidence in favour of the theory that there is a definite 
segregation by which the carriers of alternate or different char- 
acters pass into different germ cells. Heape and others have 
recently suggested that there is a struggle for existence among 

1 Cramer and Marshall ; “ Preliminary Note on the 
on the Generative. System,” Jour* of Economic Eiology^ Vol. 2, 1908, 



The Phi/siologi/ of Stoek-Breeding. 


the germ cells just as there is among wiki animals, and that the 
ova which degenerate during the process of development are 
such as are not fitted to their surroundings, or do not receive a 
suitable form of nutrition in the ovary. In this way he explains 
the apparent fact which is based on statistics of births for dogs 
and other animals, that some conditions favour the production 
of males and others of females.' Heape suggests that sex is 
already differentiated in the ova, and that under certain 
circniiistances a larger number of ova of one sex become mature, 
and that as a consequence there are a greater number of offspring 
belonging to that sex. In a similar w-ay he would explain the 
frequency of other sorts of variation. It ought to be possible, 
therefore, in certain cases to discover the conditions which 
determine the production of one kind of individual rather than 
another, the idea being that the external conditions affect the 
ovarian metabolism, and that only those ova which happen to 
be fitted to the nutritive conditions which prevail in the ovary 
are able to survive. If this conclusion is correct — and the 
evidence brought forward is considerable — an enormous field 
of work is opened up. 

There is also evidence that the law of selection operates 
among spermatozoa. For, as already mentioned, only a very 
small proportion of the spermatozoa that are ejaculated are able 
to conjugate with ova, and it is i)rima facie improbable that 
every spermatozoon has an equal chance in the struggle for 
existence. Moreover, it is well established that whei'eas some 
males may be sterile with individual females, they may be 
perfectly fertile when serving other females. For example, it 
is said that Dorset Horn ewes are not infrequently barren 
when served by tups of their own breed, but are capable 
of becoming pregnant when served by a Hampshire Down 
tup.^ 

Some years ago I carried out an experiment which probably 
has some bearing on this j)oint. I took a Dandie Dinmont 
bitch and a Dandie Dinmont dog, which was some relation of 
the bitch, and also an ill-bred Bull Terrier dog. I obtained 
seminal fluid from each of the two dogs, and examined samples 
under the microscope to satisfy myself that the spermatozoa 
were alive. I then mixed together equal quantities of the 
semen of the two animals, and finding on further examination 
of a sample of the mixture that all the spermatozoa were still 
active, I injected the semen into the vagina of the Dandie 
Dinmont bitch, which was at that time on heat. The bitch was 
isolated until all signs of oestrus had passed off. A few weeks 
later it was evident that she had conceived, and at full time she 

^ Heape: “Abortion, Barrenness, and fertility amongst Sheep,” J'mr. 
M&t/al Agrh. See,, Vol. 10, 1899. 
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gave ])irtii to four pups which were ail closely alike. One of 
these iiiif ortxiiiately died whilst still very young, but the others 
greAv up into ol)vious mongrels, showing little resemblance to 
the Dandle Dininoiit dog from whom half of the injected seiiien 
was obtained. It is, of course, scarcely legitimate to draw con™ 
chisioiis from a single experiment, but the result is suggestive 
of a selective action on the part of the ova. 

Experience has shown that inbred aniiiiais often tend to ])e 
infertile, especially when mated with individuals that are also 
inbred and of the same kind, and this is probably due to a 
decreaserl tendency on the part of the germ cells to conjugate, 
comparable to that which is known to occur under certain con- 
ditioiis among unicellular organisms or protozoa. Moreover, 
among inbred animals it is well known that there is often a 
reduction in the general vitality as manifested, for example, by 
a decreased resistance to disease. It would seem extremely 
probable, therefore, that when two inbred animals are mated 
together, the sum of the vitality of the ova and spermatozoa may 
be insufficient to admit of conjugation, but that if the sper- 
matozoa are produced by a more vigorous stock, they may 
succeed in fertilising the inbred ova. 

Experiments by Calkins' and others on the physiology of 
reproduction among the lowest forms of animal life have shown 
that the deterioration which results from close inbreeding may 
in some cases be obviated by a change of food or surroundings, 
and that by resorting to such means strains which would other- 
wise die out may survive to reproduce future generations. So 
also among the higher animals it would seem as if a complete 
change in the environment may sometimes lead to as favour- 
able a result as an infusion of entirely fresh “ blood.’’ Thus 
Allison, the special commissioner of the Sportsman, writes as 
follows about thoroughbreds imported into Australia : — “We 
can dra'w from these not only strains of blood which we have 
lost, but horses and mares, born again so to speak, and 
admirably suited to strengthen and regulate our home stock.”^ 
Breeders of game-fowl in the day of the “cock-pit” were 
very great advocates of in-breeding. All reference to their 
niethods speak of their practice in this respect. They had an 
idea, however, that in order to prevent any ill effect from this 
consangiimeoiis mating, it was desirable to send their cockerels 
from home to be reared. It is said that south country and 
midland breeders would send their young birds to be 
“walked” in the north of England. It is true that this 
practice ha d a double effect. The cockerel sent away as a 

^ Calkins : “ Studies on the Life History of Protozoa,” Jour, of IJoq>erhnental 
Zoology aiid Biological Bidletm, 1907. 

Allison : The British Thoroughbred Horse, London, 1901, 
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chicteii often did not return to tlie owner’s yard till iie was a 
second season bird. He might then very likely be mated with 
first season pnliets, which would not be quite so near to him in 
blood as if he had been paired with birds of his own year ; 
possibly those out of the same clutch as himself. But an^^hows 
the belief among the old-fashioned “cockers” in the advantage 
of change of environment was great. 

Oyapjotomy akd the Secretory Fue'Ctions 
OP THE Ovary. 

Besides providing the germ cells — ova and spermatozoa — 
the ovaries and testes serve the function of organs of internal 
secretion, and in this capacity exert an influence on the general 
bodily metabolism. The nature of this influence is best shown 
by the results of castration and ovariotomy, in ■which operations 
the essential organs of reproduction are removed. 

That castration in the male if performed before puberty 
arrests the development of many of the secondary sexual 
characters is well known. Thus, in horned sheep, after 
removal of the testes in early life, the shape of the horns is 
similar to that of the female. If, however, castration is delayed 
until after sexual maturity has been reached, and the secondary 
male characters have been acquired, the changes produced are 
far less pronounced. In a similar -way animals W'hich are 
castrated young do not experience sexual desire, but this 
result does not necessarily follow if the operation is carried 
out later in life. 

The erection of the penis in all animals is a complex action, 
partly muscular and partly nervous, under the control of a 
centre located in the hind part of the spinal cord, from which 
impulses Are transmitted to the organ in question by certain 
nerves called by physiologists the nervi erigeiites. On stimu- 
lating these nerves artificially by an electric current, the penis 
can be caused to erect experimentally. Dr. Sutherland Simpson 
and I have shown^ that in animals that have been castrated 
previous to puberty, stimulation of the nervi erigentes, if 
carried out after adult age has been reached, does not produce 
erection, thus showing that in the absence of the testes, the 
mechaiiism of erection is not developed. 

If in the female ovariotomy or the removal of the ovaries 
be performed after sexual maturity has been reached, the uterus, 
undergoes a gradual atrophy ; if the removal be carried out 
before puberty, the uterus remains infantile or undeveloped. 
Mr. Carmichael and I have shown that on the other hand, if 


^ Simpson and Marshall : “ On the Effect of Stimulating the Nervi 
Erigentes in Castrated Animals,” Quart Jour, Mosher, Phys.^ VoL 1, 10OS. 
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the uterus be removed, whether before or after puberty, it lias 
no effect upon the developBient or functional activity of the 
ovaries, although it is obvious that under such a condition 
pregnancy can no longer occur. 

Furthermore, heat cannot be experienced after complete 
ovariotomy, the mstroiis cycle thereby ceasing. In those cases 
ill which CEstrus is reported to have taken place after the 
extirpation of the ovaries, its occurrence is probably to be 
explained by supposing that a portion of one of the ovaries 
•was accidentally left behind at the time of the operation. 
Experiments have shown that in rabbits and other animals, a 
small fragment of ovary may regenerate into one of quite 
considerable size in the course of a few months, and that after 
the removal of one ovary the remaining one can undergo a 
process of compensatory growth. It is clear, therefore, that 
the power of functional restitution possessed by these organs 
is by no means slight. Moreover, there are cases on record 
of the occurrence of pregnancy after the supposed removal 
of the ovaries, thus showing that the operation had been 
incomplete, and that regeneration had followed. 

The removal of the uterus and oviducts (i.e., the tubes 
which convey the ova to the uterus) does not prevent the 
occurrence of heat, but in some cases the indications of 
pro-oestriim are less marked, since there can be no uterine 
bleeding. Our experiments have shown however that subse- 
quent to the removal of the uterus from rabbits during early 
life, the animals experienced sexual desire after reaching 
maturity, and copulated normally, and that the follicles in the 
ovary were discharged at such times, ova being simply expelled 
into the body cavity. 

Ovariotomy, like castration in the male, frequently results in 
a deposition of fat in various parts of the body, but whether 
this is a direct consequence of the removal of the generative 
organs upon the metabolism, or an indirect result due to the 
increased lethargy of disposition 'which so often follows the 
operation, is still an open question. Hobday^ has shown that 
ovariotomy may be a useful expedient for unworkable or trouble- 
some mares, and that vice may thereby be cured, especially 
where it is associated with a prolongation or too frequent 
recurrence of oestrus. With young sows, in certain localities, 
it is a regular practice to remove the ovaries to prevent heat and 
to assist the animals to fatten. I am informed that it is also 
common to remove the uterus for the same purpose, but this 
operation is superfluous, since extirpation of that organ, although 
sufficient to induce sterility, does not inhibi t pro-cestrum and 

^ Hobday : “ On Ovariotomy in Troublesome Mares,” Veterinary Jmcr., 
Vol 62, 1906. 
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oestrus unless the ovaries be also removed. Fnrthei% unless the 
extirpation of the ovaries be complete, compensatory growth 
may take place, and heat may recur associated with the usual 
outw^ard indications. The same criticism may be made about 
the practice of webbing,” v^hich, according to Wallace,^ is 
a method of de-sexing cattle, prevalent in certain parts of 
Australia. In this operation the oviducts are drawm on one 
side so as to destroy their normal anatomical relation to the 
ovaries, and prevent them from receiving the ripe ova that 
are discharged at ovulation. Such a method cannot inhibit 
tbe cyclical recurrence of heat, since this depends upon the 
functional activity of the ovaries which are apparently left 
intact, but webbing is no doubt a very efficient means of 
preventing conception. So also with fowls ; hens cannot be 
properly de-sexed or converted into true “poulardes” by merely 
withdrawing a portion of the oviduct, although this operation 
may effectively prevent the secretion of albumen which accom- 
panies egg laying, and so possibly be a factor in fattening and 
general growth. 

The influence of the ovaries upon the other organs and 
tissues is chemical rather than nervous in nature. This con- 
clusion has been established by experiments on dogs, rats, and 
other animals, in which the ovaries were removed from their 
normal positions and transplanted mid-ventrally on to the wall 
of the body cavity or into the tissues of the kidneys. In such 
cases the ovaries, although deprived of their ordinary nervous 
connections, still continue to exert an influence upon the uterus, 
which instead of undergoing atrophy, passes through the usual 
cyclical changes.^ It is supposed, therefore, that the ovaries 
elaborate one or more internal secretions which have a specific 
action upon the uterus, and a definite influence upon the whole 
metabolism. In the same kind of way evidence has been 
adduced that the testes elaborate internal secretions which 
influence the male metabolism. It is believed that these 
ovarian and testicular secretions circulate in the blood through- 
out the entire body, their presence being correlated with the 
characteristics of sex. 

The functional relation between the ovaries and uterus is, 
however, an especially close one. As already stated, the uterus 
atrophies after ovariotomy. The growth and congestion which 
the uterus undergoes daring pro-oestrum is synchronous with 
an increased activity on the part of the ovaries, as manifested 
by the production of mature follicles at this period. Moreover 
the more excessive hypertrophy and vascularisation which 

^ Wallace : J^arm Live Stock of Great Britam. Eclinburgli, 1907. 

® Marshall and Jolly : “On the Results of the BemoYal and Transplantation 
of Ovaries,” Tram. Royal Soo.., Mdinhurgh^ Yol, 45, 1907. . 
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characterise the iitems during the earlier part of pregnancy is 
associated with the formation of l,)odies called corpora liitea in 
the ovaries. For after ovulation and when the ova have been 
discharged the follicular epithelial cells, instead of degenerat- 
ing, undergo an enorinous increase in size and become coriverte<i 
into luteal cells, so called because tliey contain a yellow pigmen- 
ted substance known as lutein. These luteal cells fill up the 
cavity of the discharged, follicle which is thus converted into 



Fia. 5.— Corpus lutcuim or discliari^ed follicle in oviiry after tranKpIanlaf.ifm Into 

kidney. 

i'.o., luteal cells filliin? cavity ; c.A., connective tissue wall of follicle ; A’i., tinsue 
of kidney, 

a corpus luteiim. If pregnancy supervenes as a result of con- 
ception during oestrus, these corpora lutea continue to .grow 
until nearly half way tinunigh that period, wlien they gradually 
degenerate, but if the animal fails to hocoine pregnant they go 
on increasing in size, for only a few days and then dwindle. 
The fully formed corpus luteum is provided with a rich blood 
supply, and has all the appearance of an internally secreting 
gland. 
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Experiments upon various animals (rabbits, dogs, &c/), by 
Fraeiickel,' Dr. Jolly, and myself/ and other investigators have 
sliown that it: the ovaries with their contained corpora liitea are 
extirpated in the earlier stages of pregnancy, abortion occurs. 
If a sufficient quantity of luteal tissue is left behind, one or 
more of the developing embryos may escape abortion. It is 
assinned tlier(3fore that the corpora lutea contribute an, essential 
factor ill tlie nutrition of the embryo, and are probably necessary 
for those Iiypertrophic changes whereby the wall of the uterus 
prepares itself for the reception of the fertilised ovum. 

Since corpora lutea are derived only from discharged 
follicles, the amount of luteal tissue present in the ovaries must 
depend upon the number of follicles which ruptured at ovula- 
tion. And since the presence of luteal tissue is a necessary 
factor in the development of the fertilised ovum, it would seem 
to follow that there is a causal relation between the number of 
follicles that discharge at ovulation, and the provision made by 
the uterus for the developing embryos. A statistical investiga- 
tion upon fertility in Scottish sheep showed that among flocks 
which were submitted to flushing or extra feeding at tupping 
time, not only was the fertility gx^eater, but the frequency of 
abortion was less. The latter result may have depended upon 
this correlation between the ovarian and uterine functions, 
since the stimulation of the ovarian metabolism at tupping 
time must have resulted in the formation of a greater 
quantity of functional luteal tissue. 

It is, of course, undeniable that sporadic (as distinguished 
from contagious or epizootic) abortion is often induced by 
accidental causes such as physical strain or sudden fright, but 
it is equally true that some individuals are more liable to be 
affected than others. Some fortuitous circumstance may be the 
immediate cause of an animal slipping ” young, but it is no 
explanation of the tendency towards abortion, a tendency which 
may be greater at some times than others. The physiological 
conditions which favour abortion are still only imperfectly 
understood, but one fact may be regarded as established, namely, 
that the state of pregnancy depends not, only for its initiation, 
but also for its continuance (at least in the earlier stages) upon 
the functional activity of the ovaries. 

As' already stated, flushing sheep or giving them additional 
feeding during the tupping season is a means of , increasing the 
fertility of' a flock at lambing time. So also it has been found 
that the, same process hastens. forward .the time ^ of tupping. It^: 

i Fmenckd : “Die Function des Corpus Luteuni,” jireh, of 
: Tol 68, 1903. ^ ; 

® Marsliall and Jolly: “Oontributiaus to the Physiology of Mammalian 
ReprodiictioB/ Thil Tram. Eoyal Soc., Vol. 198, B. 1906. 
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would .seem, therefore, that the additional feeding promotes 
ovarian secretory activity, and scj is an important factor in the 
reciiiTeiice of the iBstroiis cycle. In. a Bimilar way the drug 
yohimbine, by providing the ovaries with a rich blood Bn|)ply, 
and so increasing the ovarian inetal)olism, may be siip|>08ed to 
favour the formation ol: the internal secretion which is one of 
the exciting causes of heat. 

Conversely, an excessive food supply which promotes fatten- 
ing has a retarding influence on the elaboration of the ovarian 
internal secretion. Animals which have been fattened often 
come on heat very irregularly^ This condition not only favours 
the degeneration of follicles, but it also interferes with the 
ovarian metaboliarn in other ways. Thus I have found in fat 
cows and heifers, associated with a great deposition of fat 
around the generative organs, a quantity of yellow lipochrome 
present in those cells of the ovaries which are believed to b(.‘ 
normally responsible for producing the internal secretion. 

Fbancis H. a. Marshall. 

Olirist’s College, 

Cambridge. 


THE COST OF WINTER GRAZING IN 
EAST NORFOLK. 

iJSf East Norfolk, as in East Anglia gemnully, the word 
grazing does not imply feeding on pasture only as is the 
case elsewhere. The winter ^ grazing of hulloclvs in .East 
Norfolk is carried on as follows. Stores are bought in the 
autumn, chiefly at the Saturday ma!*ket on Norwich Hill, 
they are then usually turned out for a few days on to an 
‘‘oliand” (as the aftermath is called locally), pasture or marsh, 
where they are broken to turnips. They are then got into 
yards, sheds, or boxes, where they are fattened oil! on con- 
centrated foods and the usual plough, laml pi’oduce. 

The ideas of feeders dilfer as to th,e quality am'l <,|uaiitity 
of coiicentrateil food to give, and also as to the cIio])ping or 
shredding of the roots, and the use of long hay, luiy cliall*, or 
cut straw, Pulj)ed 'roots are^ said to go iurtluvst, l)iit hand 
cho'pgrmg is most popular, and the rapiclity and (le,xterii.y with 
which this tedious operation is performed by tiie l)uiIock ten- 
-tTer is marvellous. A practical hand can, with,,t;;|ltp'r,i sickle 
only, slice up 176 bushels of roots per day' for stx months, 
working seven days a week, attending to the. wants of/forty- 
four beasts, and receiving 15^. per week for his i.aboiir, 'but 
M, a week is given in all my returns as the averages cost per 
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bullock. To Bbow how little energy is si)ent in this root 
slicing, a skilful man can cut up a root on the palm of his 
hand without hurting his skiji. 

The four course shift being the usual method of cultivation 
ill tlie district, al)out one (piarter of eacl) farm is usually 
occupied in growing roots, and as the land is geuerali}''- un- 
favourable for sheep, bullock grazing is a staple industry, and 
up to a few years ago "was looked upon as highly remunerative, 
especlaJly by those farmers who kept no regular accounts or 
made no yearly valuation of their business. 

With a view to discovering the average actual profit that 
was made from ])ul]ock grazing locally, during the season of 
1906 I distributed about 100 forms of some fourteen questions, 
asking graziers of my acquaintance to answer them. The idea 
of such an investigation was suggested to me by two statements 
which I had lieard made a])out the same time. 

The first was as follows ; ‘‘The best season I ever had was 
when I had bullocks put in by a dealer to eat my roots.” This 
was said by a man of means and jiractical experience, who, in 
order to save himself trouble and risk had recourse to the 
dealer. Having been previously imbued with the prevalent 
idea that a farmer who thus grazed other peoples’ cattle was 
not making the profit he miglit otherwise have done, I was 
naturally somewhat surprised at my friend’s statement. Later 
on I heard a well known grazier and dealer say to a third party 
that fifty l)ullocks which he had put in for a client left lOl. 
apiece after fattening^ implying that this 500L was clear profit. 
I then set myself tlie task of ascertaining, as nearl^^ as pos- 
sible, what was the actual average profit of winter grazing 
per beast, and tlie present paper contains the result of my 
inquiries. 

Method op Carbying- out the Investigation. 

In order that my investigation should give results as repre- 
sentative as possible, I askec.l for information from both small 
and large far.moi‘S, and sent inquiry forms to men whose 
reputation for producitig good beef stood low as well as to 
those whose name stood high among the butchers. 

The most important questions asked were as follows 

How many busliels of roots do you give per biiUoek pei* day ? 

How many pounds of cake or meal and of what kind ? 

How many pounds of hay, chaff, or straw chaff ? 

Wliat was your acreage of i'oots in 1906, and average weight 
of roots grown per acre ? , 

, What numher of' beasts did you graze per acre ? 

How long on an average did each of your bullocks take in 
fattening ? 


Q 2 
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Wliat 'were the aveva.ge Btore. uiul sale prices of your 
bullocks ? 

Number of Answers REOEtYEB. 

More than eighty forms were returned to me nioi’e or less 
fully lilled in, and of these I selected forty of tlie most re|)rO" 
sentative and reliahh.^ for iabnlafion and cmnparison. Many of 
the returns contained additional 'valual)ie and original remarks* 
Several gentlemen kindly sul.)niitted their cake bills and balance 
sheets for the year ; thirty-two stated the exact acreage of their 
root crop, and the exact number of hnliocks graz^ed tiiereoii. 

The Use and Value of Roots and other Foods. 

The local method of grazing seems to be fairly uniform, 
especially as regards the quantity <.>f roots given per day. 
Experiments conducted in the county some years since 
(Whitlingliam, Garrett Taylor, 181i6-1898) indicate forcibly 
that a stinted supply of roots is false economy, altlioiigli 
graziers in other parts of the country, less favourable to the 
production of roots than our own, accuse us of being prodigal 
in the use of them. I had, however, some dilficulty in arriving 
at the actual amount of roots consumed per bullock per day, in 
consequence of the various sizes of “bushel” skeps locally in 
use ; some containing 45 Ib., some 56 lb., and some 68 lb., of 
hand chopped roots ; and 40 lb., 52 lb., and 58 lb. respectively 
when the roots were pulped or shredded. From personal 
investigation I have taken three bushels of both swedes and 
mangolds chopped to average 185 lb. 

Swedes and mangolds are each reckoned at Ss*. per ton,* 
linseed cake is valued at 8k a ton, cotton cake at 4k los., bean 
meal at 16s. Gd for nineteen stone, or 6k 19s. per ton, oat meal 
11s. per twelve stone, or 11. 6s. M. per ton, hay at 8k per ton, 
and sti’aw chaff at 30s. Other commodities are estimated at 
market prices or at the prices given me by the graziers. Six- 
pence a week is allowed for labour for each bullock, but no 
charge is made for strain used for litter^ housing, inter<iHt on 
capital, insurance, commissions, o'r for veterinary oi* otlier 
incidental expenses." 

^ Iimny oiigiinil paper oil ibis siibject'r, reu(l Ix^fore ila^ Staihani Farm<‘rB’ 
Club, I allowed 7,s'. (hI per ton ; this was gcuemlly ohjetjicd to as Ix'iiig too 
bigli, and therefore, in deference to the expressetl opinion of both. graKiers and 
Vainers, I redrascd it too,',*. 

^ Nor has credit been given to the feeding bnllocks for tlie or 

tnai I urial value from the food-stuflfs used. In praetiCe|*;'thc. value of this asset 
has to be taken by the farmer in the corn or other produce that he sells. 
This will be referred to later on in the article. It is only when a farmer JeavcB 
his holding, and gets paid for his ** valuation,*’ or “tenant-right,” that this 
item has a value which can be expressed in £ s. (I, 
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Result op Tabulating Replies. 

I tabulated the forty selected returns in the following 
manner : — 

1. In order of the number of weeks that the l)easts were 
kept. 

2, In order of the daily cost of food consumed. 

?}. In order of the price of stores. 

4. A general summary showing the averages of all the 
items. 

Table 1.— Table shoiving results obtained with beasts fed for 
the longest, the shortest^ and the average periods. 


Price 

paid 

for 

stores 

Number 

of 

weeks 

feeding 

Gain per 
bead at 
sale 

Total 
cost of 

1 feeding 

Net gain 
or loss 
per 
beast 

Weight 

of 

roots 

given 

daily 

Weight 
of 
arti- 
ficial 
food 
i given 
daily 

Weight 
of ha^y 
and 
chaff 
given 
daily 

Total 
cost of 
daily 
food 
H-Of?. per 
week for 
labour 

£ «. il. 


£ .s*. (}, 

£ a. (1 

£ .S’. (?. 

lb. 

,1b. 

. 

i Ib. 

.s’, d. 

IS B 0 

30 max. 

! 

8 17 0 

8 1 3 

0 If) 9 
gain 

135 1 

() 

3 

0 9 

11 0 0 

30 max. i 

7 10 0 

0 4 0 

1 14 9 

loss ; 

135 

7 

4 

0 lOil- 

U 0 0 

12 mill. 

7 0 0 

0 8 3 

011 9 

gain 

120 

10 

28 

1 H 

11 10 10 

1 

13 mill. 

7 0 0 

455 ! 

2 14 7 
gain 

120 

9 

7 

0 11-1 

13 10 0 

21 aver- 
age 

7 10 0 

i> 12 3 

0 17 9 
gain 

135 

8 

4 

0 lOf 


As the tables from which I have deduced the results 
obtained are so very voluminous, it does not seem desirable 
to reproduce them here, and I therefore contcmt myself with 
saying that it appears to me conclusive from Tables 1. and IL 
that those who feed grazing bullocks most, cheaply and those 
who ke(3p thorn the sliortest time have' the most likelihood of 
some proiit. This is irrespective of the prime cost of the 
stores. I was also struck by the fact that when long hay 
was given it proved, at 3L per ton, to he an expensive item. 
Graziers like ,the reputation of producing a good bullock, but 
in doing so must trust to the manurial residue rather than to 
direct profit from the sale of the beast to recoup them, for 
their outlay. 
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Tlie more l)iiIlock yards I go into the more am I impressed 
by the fact that graziers generally hold their beasts too long, 
and the same lesson is tanght by the returns made to me. 
Graziers seem usually to overlook the fact that every day a 
bullock lives he is consuming a certain amount C)f fooii iiier(d.y 
to keep liimseLf alive, and this daily ration is, except for tlie 
manure left behind, entirely wasted once the animal is fit for 
the butcher. 

After sixteen weeks’ keep a stone of beef will cost more, 
as a general rule, to lay on than it will realize. I had not a 
single return out of the eighty odd that were sent in to me 
where some profit was not made, provided the beasts were sold 
before having been shut up for seventeen weeks, irrespective 
of the price they cost as stores, and so long as the daily rations 
did not exceed Is. ()]d, in cost. Again, I have no return where 
the daily cost did not exceed and the ])uilock was kept 

not more than twenty-nine weeks, which does not show some 
profit, a profit which, as I read the returns, would probably 
have been much greater than it was had the beast been sold 
earlier. It is certainly true that butchers prefer a bullock that 
shows his fat externally and handles well. Their preference 
is easily accounted Tor, because, as a general rule, the better a 
beast handles the better he will die, which is another way of 
saying the more internal fat he will carry. The consumers, 
the general public, do not require extra fat joints, so that we 
would emphasise that it is the butcher alone who gains ; for 
much internal, fat is not credited to the farmer when carcase 
weight is taken. 

“Time and Turnips.” 

An ancient local adage states that time and turnips,” that 
is, plenty of both, are required for the production of prime 
beef, and it is said to be impossible by rapid artificial feeding, 
or without a prolonged diet of turnips, to secure a bullock 
which not only will handle and die well, but whose fiesh will 
show a succulent marbling of fat granules siirrouncliog the 
meat tissues of the cut up joints. This theory, liowever, 
when tested in practice by my investigations, has proved 
fallacious. 

Some Comparisons. 

Let us compare the results of keeping,, bullocks for the 
longest and the shortest times mentione(i,'''in 'the returns, 
namely, thirty weeks and twelve weeks respectively. 

One lot of cattle fed for the longer per|p(|;cost 12Z. a head 
as stores, and were fed as follows : 15fi lb. of roots, with hay 
and straw chaff only for the first fifteen weeks, then 4 lb. 
of linseed cake, 3 lb. of cotton cake, and 3 lb. of bean meal 
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for a further fifteen weeks, a total of thirty weelvs' feeding 
in all. The average ration during this time cost ])er 
day. The gain per head on sale was 9^., tli.e net gain h\s. 9tl. 
each. 

Another lot of bullocks cost 14Z. as stores. They were 
only grazed for twelve weeks, received a daily ration ot‘ 120 lb. 
of pulped roots, 7 lb. of linseed cake, 3 lb. of bean, oat, and 
maize meal mixed, and 8 11). of hay and straw cliaff. When 
sold they realised 7L per head more than cost price, and left 
a net gain of 11s, Od. each. 

Here is a comparison of three sets of similar priced stores, 
kept for different periods of time upon various weights and 
mixtures of food : — 


Prime cost 

No, of weeks 

Cost per day 

Net gain or loss 

& 


d. 

,S .S-. d. 

11 

80 

10:1 

Loss 1 , 4 

11 

20 


,, Loss 0 4 o 

11 

20 

10 

(lain 1 2 0^ 


It will be seen that from the above the first lot were kept 
too long, and that the second lot were supplied with too 
expensive food. 

Comparing the first axid third lots of bullocks together, 
which both cost the same price as stores, atid both consumed 
practically the same amount of food and at almost the same 
daily cost, we find as follows : the third lot were sold at the 
end of twenty weeks and paid, 22$, a head for their grazing, 
while the first lot were kept for thirty weeks and lost over 
246\ apiece on sale. Both lots had plenty of turnips (about 
130 lb. per diem), and those which were kex)t the longest were 
fed a little more liighly on artificials. ‘‘ Time and turnips ” 
may be prime factors in producing prime beef, l)ut in this 
instance proved remarkably unremunerative to the grazier in 
practical appl ication. 

Comparing again similar priced stores, we find — 


Prime cost 

No. of weeks kept 

Cost per day 

Net gain or loss 

r 

18 

28 ’ 

f/. 

15| 

.H‘, d. 

Loss 0 Hi 101- 

18 

20 

15i 

Loss 0 9 


This suggests that the first lot were kept too long' and at 
too great a coat, while the second lot, though only grazed for 
twenty weeks, were too expensively fed. 
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In the following table we get the comparative cost of food 
of six lots of animals bought in at the same price : — 

Tabm II. 


Prime coat 

No. of weeks kept 

Cost per (lay 

Net ffain or losa 

£ 


(1, 

£ x 

(h 

1. 14 

24 

Vt. 

Gain 1 11 

1 

2. 14 

24 

m 

Loss 0 17 

7 

B. 14 

22 

14 

Loss 2 10 

9 

4. 14 

20 

10-} 

GaiiiO 17 

9 

5. 14 

18 

13} 

Loss 1 3 

0 

G. 14 

12 

18} 

GaiiiO 11 

9 


It will be seen that the first and second lots of beasts differ 
very much as regards profits made. We find, in the case of 
No. 2, that their food cost IZ. 17s. Id. more than that of No. 1, 
which goes far towards explaining this. The food supply of 
the third lot was evidently far too dear, whilst the cheapness 
of the rations supplied to the fourth lot allowed of a margin 
of profit. Lot No. 5 were too expensively fed, while the short 
time that No, 6 were kept enabled them, though costing so 
much more per head per day, to show a balance on the right 
side. 

Best and Worst Returns. 

The hest return made to me showed an average sale gain 
per beast of 3Z. 195. M. The average price of the stores was 
12Z. They were kept for twenty- two weeks, receiving mean- 
while per day 135 lb. of roots, 4 lb. of linseed cake, and 7 lb. 
of hay and chaff, at a total cost of 6Z. Os. 8d. pei* head, They 
averaged 22Z, apiece on sale. 

The ‘Worst return sent in was as follows : Cost of stores, 
14Z. each. They were kept for twenty-two weeks at an average 
cost of 9Z. 105. their food consisting of 135 lb. of roots, 
5 lb. of linseed cake, 4 lb. cotton cake, 3 lb, bean meal, and 
7 ib. of hay and chaff daily ; the result being a loss of 2Z. 
IO5, 9c?, per bullock. Comparing these two returns, we find 
that the two lots of bullocks were kept for the same time and 
received the same quantity' of i*oots ; one lot, however, had 
twice as much artificial food as the other, and yet finished off 
(U. 10s. 2(L per head the worse. This result suggests that 
either the 12Z. stores were most advantageously bought and 
sold, and were of better quality to start with, or that the 14Z. 
beasts were ])oth over-kept and over-fed, ' There may , have 
been some mistake in the figure's given me, but I am certain 
that those who filled up^ these two forms both believed that 
the figures which they laid before me actually represented 
what their bullocks had respectively cost them. 
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Outlay. 

The greatest avei^age outlay in fattening was III. IIks. Kki, 
and the least in all the returns was 4L os, f>d. The former lot 
of bullocks cost 13 Z. to buy in and gained 11^. per head on sale, 
after having been kept for twenty-eight weeks, a loss of lbs. ICH. 
per beast. Those that cost least to fatten had cost lU. Ills*. KM. 
each to buy in, and gained 11, per head on sale after having 
been grazed for thirteen weeks at a cost of per day, or 

4L 5s. od, for the whole period. They thus showed a net gain 
of %l. 146\ Id, The daily rations of the former lot were 168 lb. 
of roots, 2 lb. of linseed cake, 2 lb. of cotton cake, peck of 
barley meal, the same of bean meal, and 4 lb. of hay ; whilst 
the latter had 120 lb. of pulped roots, 6 lb. of cake, 3 lb. of 
bean meal, and 7 lb. of chaff. 

Comparing those bullocks on my list, whose daily food cost 
the most with those whose food cost the least, I find that stores 
at 14Z. each that were kept for twelve weeks at a cost of ISJi. 
a day sold for 11, gain, or a net profit of 11s. 9d per head. The 
detail of their feeding has been previously given, see No. 6, 
Table II., page 88. 

Stores bought at 13Z. 15^. and kept for twenty-six weeks at 
per day gained 11. 8s. apiece on sale, and left a satisfactory 
balance of 2Z. 3s, 2d. each. They had during the above period 
been given a daily ration of 3 lb. of straw chaff, 3 lb, of long 
hay, 3 lb. of cotton and linseed cake mixed, and 120 lb. of 
pulped roots, totalling 129 lb. I may say that this lot of 
bullocks, contrary to general practice, were given mangold and 
swedes mixed from the first. 

Many feeders, in computing their profit on grazing, merely 
compare the price at which they buy in, with that at which 
they dispose of their bullocks, not taking any account of the 
time they stood out of their money, or of the cost of keeping 
the beasts. There is, however, evidence of the fact that long 
ago winter grazing was known to be an uncertain business, 
witness the saying that three good root crops in succession 
will ruin any farmer,’’ The meaning of this proverb is that a 
plethora of roots causes an unusual demand for stores, and so 
runs up their price. It follows from the extra large numbei^s 
of stores put up, that fat cattle are over produced with a conse- 
quent fall in the selling price of beef. 

According to the forty selected returns, the' average net 
gain per beast for winter grazing works out at a fraction under 
half-a-guinea, but taking ' only those thirty-two forms which 
I selected as being the more especially reliable, this profit is 
reduced to a fraction over 8s, 8d, Whilst gathering informa- 
tion by conversation for the purpose of this investigation, I 
found that graziers generally scorned the idea of the net profit 
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])er beast being -aiider "M, Supposing the prime cost of the 
store, together with the expense of fattening it, came to 20/., 
and the time taken in grazing it were twenty-six weeks, and 
the profit arising tlierefroiu 2L this would be at tln^ rafct'. of 
20 per cent, interest per annum ; whereas, according to tlie 
figures given me for th.e purpose of this impiiry, the outlay on 
bullock grazing does not yield 6 per cent, on the average. 

Nitmbeb, of Beasts Geazbd per Acre of Roots. 

I think it will be of interest to give the following statement 
showing the maximum, niiniinuni, and average weights and 
values as arrived at by a summary of the thirty-two selected 
returns. 


No. of bejists 
graced 
per acre 

Estimated weight' 

Value of roots per 

‘ iXctual net gain or loss 

of roots per acre ! 

acre at as*, per ton 

per boast 



£ iS‘. cl. 


Maximum 3 

40 tons 

10 0 0 

Maximum ;£3 19 4 




(gain) 

Miiiniiimi 1 

i 18 tons 

4 10 0 

Mininmm ,£2 10 9 




(loss) 

Average PS 

25 tons 

6 5 0 

Avertige .£0 8 8 



(gain) 


Stores. 

A comparison of tlxe data concerning the highest and the 
lowest priced stores, bears out the generally received idea that 
the smallest cattle take the longest time to prepare for the 
butcher, 8Z. stores being held for twenty-eight weeks, whilst 
those which cost 16L apiece went to market at the end of 
eighteen weeks. 

Some of our most successful graziers endeavour to secure 
the best possible stores, the largest and most forward in 
condition, Ixelieving, according to their own saying, that meat 
can be bought cheaper than it can be made,”. The grazier, 
moreover, can always find a ready sale for such' bullocks as he 
cannot finish off for want of sufiicient roots, it being a prevalent 
idea that the first half time of a beast’s fattening is the most 
expensive, and that it is only during the latter period of 
grazing that a bullock begins to grow into money. It may 
appear so, if the eye alone be taken as a guide, but ail carefully 
conducted experiments have proved that the last stones uost 
most to lay mn. The’ success of those graziex^s, who believe 
otherwise probably depends, not upomthe more:, forward con- 
dition of the stores they buy, but upon their own practical 
judgment and skill in the selection of animals that are naturally 
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good doers and that will grow, as well as fat, whilst grazing, 
and further, on subsequent judicious management. 

Three complaints are frequently heard about tlie present 
■ supply of stores. In the fijvst place there is their liigli price ; 
secondly, tlrat tlie (i-overnment veto prevents the i:iiipo]‘tatioii 
of Canadian lean cattle, which is generally supposed to be the 
cause of the former complaint ; thirdly, local graziers say that 
they can only get the ‘‘culls,” the best of the animals, bred 
either in Ireland or in our grassland counties, being either sold 
and killed straight from pasture or otherwise disposed of else- 
where. Those that arrive at Norwich Hill are, they say, mixed 
up, originating from various localities and strangers to one 
another, and they consequently^ take some time before settling 
down. The practice of dishorning full grown bullocks is no 
longer carried on, but the presence of a bull in a yard of 
turbulent horned bullocks is held to ensure order and quietude. 

There seems to be a general consensus of opinion in favour 
of single boxes over open yards or closed sheds in which a 
number of beasts are tied up. Those grazed in the latter fashion 
are said not to develop their forequarters proportionately. 

The use of rock salt is not at all general, and I have neither 
seen nor heard of a lump of chalk being supplied to small 
beasts as used to be the almost regular practice with Essex 
calf-rearers. 

In spite of the precautions taken against cruelty on Norwich 
Hill, I believe that many pounds are lost to graziers by the nose 
and hide soreness of animals that have been unnecessarily 
knocked about at market. 

Very few home breds are locally reared. The purchase and 
upbringing of calves has been experimented with, but pastures 
hereabouts are few and flies are plentiful, and moreover, our 
comparatively short annual rainfall does not encourage the 
continual growth of grass. Some few heifers and calves are 
fatted together, but not so many as formerly, although a hand- 
some return generally results as compared with the average 
profit arising from steers, whilst on the other hand there are, 
of course, some extra risks iucun^ed. ' ' ' , : 

It is interesting to remember that in Kent’s Norfolk Tcmr^, 
published in 1808, -an acre of roots is said to ' have produced 
from thirty to forty three-horse cartloads, which .would fat, 
a 40 or 50 stone Scot civ bu.llock. We do more than this now. 

In Marshall’s Rural Economy of the' o.ounty, 1787, we find 
that the present preference of’ our chief ' graziers for large and 
forward stores was "'even then the wogim. He says “Mr.. R. 
always buys a good bullock. "If a man, don’t buy 'agoocithing'j 
he can never expect to have anything capital ; he does not 
mind a few shillings at St. Faith’s” (fair held in October). 
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We think nothing of a difference at this time of the year of 
3L or 4L a bullock” ; and again, Mr. B. always buys the best 
bullocks he can lay his hands on, and he is, and has been for 
some years, esteemed very justly the best grazier in this 
neighbourliood. ” 

From the same authority we find that the greater weight 
and feeding value of smaller roots closely grown was thus early 
realised, though some farmers are even now sceptical on these 
points. Mr. Marshall quotes two authorities who were always 
attentive to their hoers, to see that they did not set out the 
plants too thin, attributing “the good proof of turnips, chiefly 
to their thightness ” (^^*.<3., closeness on the land). 

As to the comparative value then of Irish and home bred 
stores, nine of the former, bought at St. Faith’s fair (October 
17), seven at seven guineas each, and two at six guineas apiece, 
were again sold at Smithfield in the beginning of June, four of 
the smallest at KU., and the remainder at 18?. and upwards. 
“ This,” Mr. Marshall adds, “ is probably the greatest grazing 
that ever occurred in the county. Much, however, depends on 
the choice of a bullock for fatting. The Norfolk farmers know, 
or pretend to know, whether a bullock will grow during the 
time of his fatting ; and it is the bullock which grows and fats 
at the same time which leaves most profit to the grazier.” 

The specially good return made by home breds is reported 
as follows : “Nine beasts sold, one for 10?., the rest for about 9?. 
apiece, so that in less than seven months they more than 
doubled their cost, paying about 8s. %\d, a week, which, not- 
withstanding their high price as stores, is great work for a 
bullock of less than 40 stone, and shews in a striking manner 
the value of the Norfolk breed of cattle.” 

As to the indescribable something which makes the good 
judge, Mr. Marshall rightly adds, “ a thick skin is a favourite 
point in Highland cattle : and there may be other points 
symptomatic of a growing bullock, but I am apprehensive that 
a good grazier, forms his judgment from general appearances, 
and from intuitive impressions, rather than from particular 
marks and signs : ami I am of opinion, nothing hut continued 
practice and close attention can make a man a judicious grazier*” 

Thb Mibdlb Man. 

The margin of' profit on winter grazing being so small and 
imcertain, and the roots grown for this purpose being the most 
expensive crop to produce in the four-course shift, all possible 
care must be taken to keep down as much as possible all 
incidental expenses connected with the sale and purchase of 
the bullocks. The usual commission, if a middleman be 
’"employed either to buy in or sell out, varies from five to ten 
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sliillings a beast. The profit arising from fatting that beast 
may thus easil}^ be absorbed, but so much deptnids on the 
quality of tlie stores procured that it is better to pay for the 
services of a capable man than to rely upon one’s own jii(lg“ 
ment, if that be faulty and uncertain. I have previously 
referred to the custom of “ putting in ” bullocks, and this 
method is generally adopted by those who are short of cash 
or credit, and several good judges of bullocks, with plenty of 
capital at their command, make a lucrative business out of 
sending (or “putting”) in cattle to consume their neighbour’s 
roots, at so much a head or so much a week. 

Printed forms containing the conditions as between dealer 
and grazier are in vogue, and are signed by both parties to 
the contract. A large proportion of graziers hereabouts fat 
bullocks on such terms at about 3s. per week. Perhaps half 
of our graziers buy their own stores, while the other half pay 
some one else a commission to purchase for them, or else have 
beasts put in to consume what roots they grow. More of this 
latter procedure goes on than is generally supposed, the ten- 
dency being for tenant farmers to rent more land than they 
have capital for, knowing that they can always be accommo- 
dated in this manner. Most of the small farmers commence 
business in this way. 

Markets. 

Norwich Castle Hill is the centre of the great beef industry 
of the Eastern Counties, and is the largest market for store 
cattle in England, beasts being brought here from all parts 
of tlie IJuited Kingdom. According to the ofiScial returns, 
last year (1908) was a record season, no less than 95,439 store 
cattle passing through the market. 32,632 fat bullocks changed 
hands, but this was 464 less than in 1907. The market toil 
for the latter, as well as for the bulls, is per head, and for 
stores and cows %1. The total fees received at the cattle 
market were put down as 2,065?. last year, showing a profit 
to the Corporation of a))out 1,0()0?. The market opens from 
November to February inclusive at 8 a.ni., and closes at 4 p.m., 
and during the remaining months, the hours are from 6 a.in. 
to 5 p.m. Form.erly the cattle market was held on Tombland, 

■ but tliere seems no record of wlien it was moved thence to the 
Castle Hill. In early times beasts for sale^were prol:)ably kept 
on the Town Close. The earliest charter was granted by 
Edward IV. in the first year -of his reign, and iS'^ dated 
February 12, 1461. 

__ It is greatly to be desired that drovers should be licensed, 
as this would be of much assistance in further curtailing the^ 
unnecessary cruelty to the cattle, though there has been: a very^ 
noticeable improvement in this respect since the^ E.S.P.O,A, 
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has placed inspectors on the Hill : but still, in spite of all 
precautions, drovers and loafers are constantly to l)e seen 
prodding and whacking any infeidor animal tliat ventures to 
show itself conspiciionsly under their, often self-constituted, 
charge. Many pounds are lost annually to graziers in conse- 
quence of the ill-treatment of stores at market, from wliich 
sore noses and e 3 ^es and bruised bodies result. 

The largest dealer in store cattle on Norwich Hill lias been 
known to dispose of no less than 4,500 beasts in a month, and 
once, I believe, he sold 1,400 on one Saturday. 

The earliest buyers in the day are generally the most 
successful. In the first place they get the pick of the market, 
and, secondly, the cattle then bought do not have to stand the 
racket of a whole day on the Hill, from which some beasts do 
not entirely recover for at least a month. 

The bulk of the stores offered at Norwich comes from 
Ireland, the Midlands, and the North of England. Home 
breds — Shorthorns and Lincolns — find most favour with 
graziens, and Herefords are perhaps least in demand. Aberdeen 
Angus are seldom plentiful. Some of our graziers go to 
Leicester for stores, and a few to Shrewsbury, but fewer in 
each case than was the custom a few years ago. Most even 
now prefer Norwich. 

Some stores have, now and then, been sold there by weight. 
One of my correspondents tells me of a lot thus bought there 
at a less price than had previously been bid for them as they 
stood. Other graziers, on the other hand, have had to pay 
more dearly than they anticipated when making their bargain, 
in consequence of leaving the machine to decide the price 
they were to pay per beast. 

Disposal of Fat Beasts. 

The tendency to sell at home seems to be on the increase. 
Probably about one-third of all the bullocks fatted in the 
district are disposed of in this manner, while the rest are sent 
to the local markets, Norwich chiefly, nearly every other 
locality iii England being represented here by dealers who 
buy to send to their own markets. Other bullocks are sent 
to London and Leicester, the latter bearing a good reputation 
locally for prices. 

The old-fashioned plan of sending fat cattle to London in 
charge of a local salesman seems to be rapidly dying out, and 
I am only aware of one man now l)eing thus employed. 

There is a weekly market during the season at Yarmouth 
and North Walsham. The only remaining fairs of any account 
in the district are “Tombland” Fair at Norwich, held on the 
Thursday before Good Friday — this is chiefly a market' for 
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stores for marsli grazing — and Ingham Fair, held. on Trinity 
Monday. This market is said to date hack to 1360 A.D., wlieii 
one, J. Rump, started a repository sale here. Instead of 
decreasing in popularity as most rural fairs have done within 
recent years, Ingham seems to be increasing in favour as a mart 
for fat cattle. 

Buyers attend from all parts of the country — Yorkshire, 
Derby, Manchester, Birmingham, Leicester, Nottingham, Bed- 
fordshire, Portsmouth, Southampton, and London all being 
represented. Trade is generally good, as ])easts of the best 
quality only are usually on offer. 

The East Norfolk Stock Mart Company, in which several 
graziers in the district are interested, offer prizes for cattle 
submitted to them at Ingham Fair. 

It is interesting to note that in the History of Agricultural 
Prices in England^ Professor Thorold Rogers states that in 
1249 the price of a horse at Ingham was 5s. 6d., that of an ox, 
8s. In 1270, 8s. 6d. was given for a. bull. In 1259, wheat sold 
at Ingham for 5s. 6d. a quarter. 

The Weighbridge. 

The weighbridge is a valuable help both to buyer and seller, 
as well as of great assistance to the feeder in giving him a 
definite idea of the progress that his beasts are making. It 
cannot, of course, replace experience and good judgment, but 
it is a very useful adjunct to them. 

The present disregard of this instrument is inexplicable, 
but it is -partly, no doubt, due to the extent to which dealers 
trust their own powers. The block test competitions ail oyer 
the country have shown how near some can estimate. But 
they have also shown, on the other hand, how many farmers 
are quite unable to do this. As showing the present contempt 
for the machine’s assistance, I may say that quite recently at 
Norwich, I heard a local grazier say, speaking of the weigh- 
bridge, ‘‘Nobody ever looks at it,” and yet another farmer 
observed, “ You are no good on Norwich Hill unless you can 
judge the weight of a biiliock within a stone.” 

I have only come across one instance in which the weigh- 
bridge has been used locally in order to ascertain the weight 
gained during the earlier and later periods of feeding respec- 
tively. This instance conffrms the scientific opinion that the 
first few weeks of fattening are the most economical, and is 
opposed to the opinion of the great majority of graziers who 
look chiefly to the last two months for their profit. 

The above-mentioned experiment was a regular revelation 
to the owner of the beasts, as previous to this test he had been 
much disappointed at the apparent want of progress made by 
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tlie cattle . during the first period of gracing. He had not 
supposed tiiat they had gained any weight, whereas the weigh- 
bridge showed him that they had increased over lb. a day 
for nineteen days. Herein, I think, is the explanation of how 
graziers are frequently misled into thinking that tlieir profit 
is made during the latter period of fattening, the fact being 
that the progress then made is more visible, though also more 
expensive and slower tlian that made during the earlier period. 

The weighbridge is an undoubted safeguard to a man who 
is but a poor judge of the standing value of stores or of fat 
cattle, and also to the good judge of live weight when ])uying 
on commission. It is therefore regrettable that its use on 
Norwich Hill and elsewhere is so restricted. 

General Summary. 

A summary consideration of ail the returns submitted to 
me leads me to say : — 

1. That local graziers are not making nearly so large a profit 
from the production of beef as they themselves liave hitherto 
thought. 

2. That the longer the beast is kept after sixteen weeks, the 
more uncertain the profit becomes. 

3. That the highest feeders are not the greatest gainers. 

4. That the net profit being so comparatively small and 
uncertain, great care and skill are required in the selection of 
stores, in getting them on to fattening foods as rapidl^^ as 
possible, and in the curtailing of all incidental expenses. 

5. The necessity of knowing when the cost of keep, together 
with the prime cost of the store, approximates to the selling 
value of the fattened bullock. 

The great value of these returns, is of course, in the fact 
that they represent, according to the graziers’ own statements 
and figures, what is being done ])y local men whose prime 
object is to make a direct profi,t from the production of beef, 
manure being with them a secondary consideration. I may 
say that, after having tabulated the returns, I read a paper 
based upon dbem before our local Farmers’ Club. Many of 
those who had supplied me with particulars were present, but 
tlioiigli surprised at my conclusions they could not controvert 
them, though more than one gentleman' remarked that if they 
were correct he .must have been ruined long ago. The explana- 
tion of siich not having happened, in my opinion, is in the fact 
that in spite of the recent low price of wheat, enough money 
has been made oxit of corn growing to compensate for the poor 
return from grazing bullocks. 

Some, who recognised that there was not so much profit in 
the practice as had hitherto been supposed, gave as an excuse 
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the perfectly true statement that they could not farm without 
manure, and that they must have bullocks to tread down their 
straw. To them my answer was, Quite right, but see that 
you do not keep them too long.” 

I was then met with the objection, We cannot send our 
bullocks to market when they are what the butchers would 
call ‘ about three parts fat,’ because we cannot replace them 
with similar stores. Small stores won’t pay, or won’t do on 
my farm, and I must consume my roots and convert my straw 
into manure, and so I spin out the time for grazing my 
bullocks accordingly.” There may, in some seasons especially, 
be some truth in the statement that it is not possible ' to pro- 
duce suitable stores after Christmas, but supply is generally 
ruled by demand. It is the fashion now for all our local 
graziers to buy the bulk of the bullocks they require at the 
same place and about the same time, meeting together on 
Norwich Hill and bidding practically one against the other. 
The dealers know this, and prices are thus inflated. Surely 
co-operation is needed here. 

The average price paid by forty graziers for their stores, 
totalling altogether 4,060 bullocks, was Vdl. Is. 2d, giving a 
total of 52,983L Taking now the averages concerning these 
beasts, we find that they were kept for 21 weeks at a cost 
of 7L Is. 2d, per head, for which they each were supplied 
throughout the whole time with 7| lb. of artificial food daily, 
together with 133 lb. of roots, 6 lb. of long hay, hay chaff, or 
cut straw, and sold for an average sale gain of 71. 11s. 7d. 
apiece, or a net gain of 10a. 5d. each. The total average daily 
consumption of food was thus 147“| lb., and their daily main- 
tenance amounted to which includes Qd. per week per 

Table III . — General Summary of Forty Tabulated JRsturns. 
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ing 

Gain per 
head 
on sal© 
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16 0 0 

30 
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14 
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8 0 0 

12 

6 

5 0 

5 

4 

0 

2 10 9 
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90 

3 

3 

Si 
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13 1 3 


7 

11 8 

7 

1 

2' 

0 10 6; 
(gain) ! 

133 

7 | 

6 

Hi 


1 V.JS.--T:he ilgums in each line do not refer to the same animals throughout. 
NOTE.~-Food weights in all tables represent average daily consumption during the 
whole period of grazing. 

VOT, tr 
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bullock for tending. Tlie evidence ot mI. 1 ilie returns made 
to me — that is over eighty— proves tliat directly the daily^ cost 
of grazing exceeds or tlie beast is kept for more than 

sixteen Aveeks, the question ot profit i)ecomes very uncertain. 
A rapid turnover in capital is a point to be observed in every 
business, but it seems, according to these returns, to be greatly 
neglected by local graziers. 

To slioAv the extent of the business referred to in the forty 
tabulated returns, I may say that they include particulars 
relating to the grazing of some 4,060 bullocks, Avbicb cost 
52,983L to bu 3 ^ in, and over 28,623k to fatten. They meantime 
consumed more than 35,000 tons of mangold and SAvedes, 
which, at 05 . per ton, may be reckoned at nearly 9,000k 
They also consumed some 2,058 tons of artificial food, which, at 
6k lOs. per ton on the average, would t ave cost 13,375k 1,547 

tons of hay, cut hay, and straw chaff, being used as food, this, 
at 2k only per ton, comes to over 3,090k, and labour would 
cause the local expenditure of another 2,1 30k It will be seen 
from these figures that the expenditure on artificial food 
ex,peetls the value of the roots consumed. 

There is, as I have said above, a general consensus of 
opinion as to the advantages of separate boxes over tying up, 
or over (»p^'n yards. Each beast in a loose box gets its fair and 
uninterrupted sh-<re of food, and it is easier for the attendant 
.to see wlnm a bullock is at all ailing or is off its feed. Bullocks 
undoobtedly ‘'get their coats” quicker under covei‘, and the 
same quantity of food goes further than Avhen fed to them in 
an open yard >siirroaiided by shelters, there not being so much 
food wasted in keeping up internal heat. At the same time 
proper ventilation is necessary in enclosed premises to prevent 
sweating. I have seen bullocks that, had clipping irons run 
down once, on either side of the spine to obviate this. 

As this })aper will pr<»b.d)lA reach some of those who, at so 
much trouble to themselves, have kindly assisted me with 
information, without which i should have been unable to 
compile it, 1 wish in conclusion to express to tliem my grate- 
ful thanks. 

Maitbice C. .H. Bikd. 

Brunsteful Rectory, 

Stalbam. 
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WHEAT PRICES AND THE WORLD’S 
PRODUCTION. 

The trend of wheat prices in Great Britain last year, when the 
London Gazette recorded averages of 48s. to 50.9. per quarter in 
many markets of the country, has once again drawn public 
attention to the question of our wheat supply. The problem 
of feeding the population of this country, and of Europe 
generally, has for many years lain dormant under the soothing 
influence of low prices. But the sharp upward movement 
which occurred last spring has re-awakened the interest and 
anxiety of the public. It has also attracted the attention of 
the British agriculturist, but in a somewhat different way. 
The prices which he has been getting during the last two years 
have been far more profitable than for some time past, and he 
has been asking himself whether wheat is once more to resume 
its position as the dominant agricultural product of the country, 
or whether the brief glimmer of prosperity will not presently 
be extinguished in a lasting gloom of depression. 

Both the consumers of bread and the producers of wheat 
are uncertain as to the conclusions to be drawn from last year’s 
experience, for outside trade circles people are inclined to 
believe that the rise in price was due to the market manipulation 
of speculators, and not to a real change in the conditions of the 
world’s supply. Whether the rise is due to natural causes, or 
whether it is only an artificial disturbance in the steady flow of 
prices, is a matter of fundamental importance to both the buyer 
and the producer. It is the object of the present review to 
throw such light on this question as is afforded by a study of 
the present position of the world’s market, and of the steps by 
which modern conditions have been reached. 

At the present day more than four-fifths of all the bread 
consumed in this country is made of corn imported from 
foreign lands, less than one-fifth being produced at home. The 
British farmer is thus in a position in which the market for 
one of his chief products is determined by foreign conditions. 
Such a state of things would have been unbelievable a hundred 
years ago. Even so late as 1847 Porter wrote in “ The Progress 
of the^_ Nation ” as follows : — * ' . 

To supply the United Kingdom with the single article of 
wheat would call for the employment of more than twice the 
amount of shipping which now annually enters our ports, if, 
indeed, it would be possible to procure the grain in sufficient 
quantity,” , , \ ' ' 

Yet, sixty years later, not only do we import a vastly' greate:^, 
quantity of wheat than would have sufficed for ' the whole 
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population of that time, but it is purchased at a fraction of the 
price. Moreover, reliance on otlier countries for our food, so 
far from causing* anxiAy to the consumer, lias diminislied the 
likelilioocl of famine by dive]‘si Tying the sources of supply. 
The consumer of wheat is no longer dependent on the vagaries 
of the Bidtisli climate, hut is, practically — leaving out the risk 
of war, &c. — assured of a steady and certain supply, year in 
and year out. 

The influence of changing conditions is best seen by tracing 
in outline the history of prices. Two broad tendencies are 
evident at once from the most casual glance at the figures. In 
the first place there has been a continuous fall in prices, and 
in the second an increasing steadiness and, absence of big 
fluctuations. Tliese two temlencies are shown by the following 
table, which represents (i.) average prices per quarter of wheat 
in England and Wales for periods of 10 ^^ears, (ii.) the highest 
and lowest annual averages during the same periods, and (iii.) 
the margin between the highest and lowest annual average 
prices.^ 



A 

A%'6rage 

B 

Highest 

price 

0 

Lowest 

price 

D 

Difference 

between 

B and 0 


s. 

a. 

.V. 

(L 

.s\ 

d. 

B. 

d. 

1800-1809. 

84 

8 

119 

6 

58 

10 

60 

8 

1810-1819. 

91 

5 

126 

0 

65 

7 

60 

11 

1820-1829. 

.59 

10 

68 

6 

44 

7 

23 

11 

1830-1839. 

56 

9 

70 

8 

46 

2 

24 

G 

1840-1849. 

55 

11 

69 

9 

44 

3 

25 

6 

1850-1859. 

53 

4 

74 

8 

38 

6 

26 

2 

1800-1869. 

51 

8 

64 

5 

40 

2 

24 

3 

1870-1879. 

51 

4 

58 

8 

43 

10 

14 

10 

1880-1889. 

37 

0 

45 

4 

29 

9 

15 

7 

1890-1899. 

28 

9 

37 

0 

22 

10 

14 

2 

1900-1909, 

29 

5 

30 

10 

26 

9 

10 

1 


In the first column the price of wheat is seen descending, 
at first rapidly, then more slowly until the decade 1870-9. 
After that it quickly falls again ; ending up with a rise in the 
last period. The second and third columns, showing the 
highest and lowest annual average prices, move in a similar 
way, and the last column shows how prices have become more 
steady during the century. 

If we construct a chart in which the horizontal distances 
represent the successive years, and the vertical ones the price 
of wheat, we get a curved line which represents very graphic- 
ally the fliictiiatioiis of prices. At the beginning of the 

* 111 cora|)iling the following table, and in collecting the data on which this 
article is based, 1 have received valuable assistance from M,r. C, K. Hobson, of 
Trinity College, Cambridgi*,, who has made a special study of this subject. 




102 Wheat Prices and the World\^ Production. . 

century we find enormous variations : 112®. in. ISOO, 57s, in 
1803, 123s. in 1812, Ms. i.n 182,2 (see Chart A). Then, for 
fifty years the prices flnctnate np and down between 40s. and 
75s'., with an average of about 55)6*., while in the last thirty years 
of the last century tliey drop with fluctuations to about 25s. 

If again we plot on tiie same chart a curve showing the 
variation in prices of commodities in general, we shall find 
that the two correspond on the average until about the year 
1850. This means that, altliough the wheat producer was 
getting less cash for his product, that the value of his money 
in other goods was increased. He was, in fact, really not 
worse off on account of the fall in prices. 

From . about 1850 until 1873 the curve of general prices 
rises, Avhile that of wheat prices continued to fall, so that 
measured in terms of other commodities, the real value of 
wheat fell more than the money price. In 1873 general prices 
again began to fall until the year 189(), but again the money 
price of wheat fell more quickly. Wheat was therefore still 
becoming cheaper for the consumer, while the producer was, 
of course, getting a diminished quantity of goods for his wheat. 

Suddenly in the middle of the last decade of the century 
both curves began to rise. Evidently some influence had come 
into play changing the money value of commodities in an 
upward direction, and looking at the respective dates, it is 
impossible to avoid the conclusion that to some extent at all 
events, the rise was due to the enormous increase of the world’s 
production of gold, especially in South Africa. 

We have no space to attempt the colossal task of accounting 
fully for ’the movements of prices which we have outlined 
above, but the main stages in the development of wheat pro- 
duction both at home and abroad must be known if we are to 
appreciate the present position of the world’s wheat problem. 

The century includes four periods each with characteristic 
features of its own. 

First period .- — For nearly the first half of the nineteenth 
century, Great Britain depended almost entirely on native 
grown supplies of wheat. We had practically ceased to be an 
exporting country before the end of the previous century, and 
the tendency was now the other way. The thirty years 1815- 
45 were years of high protection for the British farmer, and in 
consequence the corn growing area embraced all land that 
could be so utilised, while the methods of production were 
much improved. This is evident from the fact that, though 
the population trebled between the middle of the eighteenth 
and the middle of the nineteenth century, England was almost 
able to grow sufficient food at home. This fact testifies to the 
greatly increased productivity of agriculture,® which was, 
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iievertlieless, at last outrun by the ^^rowtli ot population. In 
years -wlieii the yield of the harvest fell off, the working classes 
suffered terribly from high prices and tlie pressure ciiliiiiiiated 
at last in the Anti-Corn-Law Agitation of the Hungry Forties. 

Second period , — The abolition of the Corn Laws in 1846 
constitutes the beginning of a new epoch, and from that time 
our consumption of foreign wheat rapidly increased. In 
1852-56 we imported a yearly average of 4,560,000 qr. ; by 
1868-72 the average had risen to 8,741,000 qr. These supplies, 
during the first twenty years of this period, were obtained 
almost wholly from European countries. Russia sent the 
largest ’ amount, and the effect of her supply on prices during 
the time was remarkably- evident when the Crimean War put 
a stop to our commercial intercourse with her. Prices rose 
rapidly, and the year 1854 was one of considerable distress to 
the workers of this country. 

Third period . — From about 1870 we may date the beginning 
of- a new era, the main featm'e of which was the domination of 
the American market which, owing to the increasing facilities 
of transport in the United States, could now draw supplies 
from a large area. Labour indeed was exceedingly scarce, and 
land was cultivated in a very superficial way. In an empty 
continent, however, the value of land is small, and the 
American farmers were able to produce crops at an exceedingly 
low cost, as, although the yield per acre was small, the rent 
was almost a negligible item. About the year 1870, owing to 
these conditions, our markets began to be flooded -^yith wheat, 
and prices were driven down, causing severe depression in 
British agriculture, and in the farming districts of nearly all 
European countries. From that time the quantity of wheat 
sent to us from the United States continued to grow until the 
end of the century, the proportion of our supplies from that 
source increasing from 24 per cent, in 1856-60 to 40 per cent, 
in 1871-75, and 60 per cent, in 1896-1900. The magnitude of 
this growth will be obvious if the imports from the United 
States are expressed in absolute quantities. In 1856-60 we 
yearly consumed about 1,320,000 qr. of American wheat, in 
1871-75 4,680,000 qr., and in 1896-1900 about 13,360,000 qr. 
The stress of 'competition 'which these figures indicate lias had 
a great effect in stimulating new methods in European 
agricultural practice. But our friend the enemy had as many 
perhaps more of the advantages which science, engineering 
skill and up-to-date commercial methods could give to the 
farmer, and in spite of every effort, farmers in this country 
were, to a great extent, forced to turn their attention to otfier 
crops. Between the years 1871-75 and 1902, a period which 
included the terrible season 1879 and those unsatisfactory 
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binder, in general use in the United States of Anaerica for 
several years before being introduced into this country, was 
an enormous help to the transatlantic -wheat grower. 

Meanwhile, home production actually fell off, thus forming 
a rapidly diminishing proportion of the whole. It is difficult 
to give precise' figures on this point, but such as we possess 
indicate that the home supply fell from 60 per cent, in 1860 
and 50 per cent, in 1870, to 15 per cent, in the last five or six 
years. , _ _ _ _ _ 

‘"'The amount of the British crop wliii* is sold in our public markets for 
consumption is only ;i matter of conicctirro. But -we shall not be far -wrong in 
assuming that ^ of the crop is consumed by stock, is -wiisted, or is used as seed 
corn. This assumption enables us to get some idea of the lu-oportion of our 
food supply provided by our own famas. 
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Fourth period . — The last -period of rising prices coincides 
with the falling off of supplies from the United States of 
America and the opening up of other sources of supply. By 
the beginning of the last decade of the century, tlio United 
States was becoming much more densely populated, and her 
growing town population consumed very large quantities of 
her own cereal products. A demand for wheat had begun to 
appear in Germany, where the growth of an industrial 
population and a rise of the standard of living both helped 
to make her home production insufficient for her needs. 

On the other hand the filling up of America caused a 
rise in rent and an increase in the cost of production. The 
use of land for building and for such agricultural purposes as 
cattle farming, beet-root growing, &€., began to drive wheat 
farming further west, or else caused it to be carried on under 
more expensive conditions. Wheat production thus for the 
moment received a check, and even began to decline. 

Thus %ye find a diminution of the world’s crop at a time 
when the number of wheat consumers was growing by leaps 
and bounds. In 1871, according to Sir William Crookes, the 
bread eaters of the world numbered 371,000,000. In 1881 
they had grown to 416,000,000. They increased to 473,000,000 
in 1891, and 516,000,000 in 1898. 

Up to the nineties the world’s crop increased as rapidly 
as the demand, but from 1894 the supply began to fall short. 
The following table, which is illustrated by Chart 0, gives 
the world’s wheat crop in millions of quarters in each year 
from 1888 onwards. The figures show the maximum point 
reached in 1894, and the subsequent decline in the next few 
years. 


1888 

Million quarters 
. 283 


1899 

Million quarters 
. 328 

1889 

. 273 


1900 

. 332 

1890 

. 288 


1901 

. 347 

1891 

. 309 


1902 

. 396 

1892 

. 314 


1903 

. 407 

1898 

. 319 


1904 

. , . 395 

1894 

. 327 


1905 

. 416 

1895 

. 305 


1906 

. 429 

1896 

. 298 


1907 

. 393 

1897 

. 286 


1908 

. 397 

1898 

. 366 


1909 



The check to production and the increase of demand was 
noticed by Sir William Crookes, who in an address to the 
British Association in 1898, raised the alarm of a world’s wheat 
famine. But the situation had also struck a young operator 
on the Chicago Board of Trade. Seeing the inadequacy of the 
world’s supply, Mr. Leiter took the opportunity to make his 
famous corner in American spring wheat. The cliqxie of bulls 
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who were operating on his heliaif began to Iniy at b4-:j- cents 
on June 1<S, 1897, and from that, time prices began si.ea,<lily 
to rise. But while liis Iiohli ngs ot actim] wlieat. were 'X'cjrj 
large, amounting at one time to 35,000, 090 bnsluils, lie bought 
far greater quantities of frrtnri'.s ” from s])ecnhitors who con- 
tracted to deliver the grain at thc^ end of May. By so doing 
they delivered themselves into his hand, for in May Loiter 
held the only wheat on market, and lie was able to scpieeze 
his debtors of every dollar they possessed. On M'ay 10 , 1 . 898 , 
wheat stood at tlie enormous level of 185 cents a linsfiel— 
a rise in one year of nearly 200 ])er cent. Bo great was tlie 
desire to take advantage of the conditions, tliat wheat wliich 
had already gone forward to D ninth to ])e milled was aciuaiiy 
returned to Chicago to be delive!*ed to Mr. Loiter. But in- 
toxicated with success, Letter attempted to carry ovm.’ liis 
deal into June. Early in that month, howevei', it was evident 
that abundant supplies were coming forward, and instead of 
hnding the dealers who had pledged tbemselvoB . to deliver 
him wheat unable to do so, Mr. Leiter had wheat thrust upon 
him from all quarters. 

It will have been observed from the preceding table tha,t tlie 
world’s wheat crop in 1898 was the largest ever grown up to 
that time, large contributions coming in not only from America, 
but from all countries. Some may think tliis a splendid example 
of poetic justice. More prosaic persons will lie satisfied to linti 
an explanation, in the price of wlieat, which had lieen steadily 
rising for the last five years. The Leiter corner is in fact the 
best example in history of the response of production to a 
rise in price. In the early part of the year 1898, while 
the corner was incubating, Mr. Leiter was tlu^ hero of tln^ 
American farmer. Deputations waited upon him to tluinlc 
him for the beneiits he had conferred on agriculture. A mor<^ 
profitable price was at last to be bad, and larg(^ area.s wm’o 
put under wheat. But this farmer’s friend was aiso an mmmy 
of the people, and the benefits lie (‘.onforred on agriculture 
were the cause of Ins ruin.' 

From about this time America loses its dominaiiug 
position. The starting of regular shipping limss all oviu* the 
world has conferred on otluT countries tlu^ limiefitH which 
cheap transport conferred o,n At.iierica ; by bringing tlicun 
within reach of the open market. We are, therefore, t, ending 
more and more to rely for our supplies on sev(u*a,l wlu^at |)ro- 
ciiicing coim tries instead of on one alone. Argentina, AuHii‘a.l!a., 
Canada, India, and Russia, are becoming extremely important 
to us in this respect, and are furnisliing an, increiising qiianiity 
of grain. The supply from each one of tliese countries, it is 
true, is unreliable. The Argentine crop is subject to devastation 



Wheat Prices and the WorliVs Production, * 107 


,by locust pests. Australia suffers from drought, -wliich recently 
produced the following remarkable results : — 

Imporls of wlioaf from Aiislrnlia. 

_1902 . . 2,072,7(iC owt. 

. . . ■ . 30 „ 

India is no less uncertain on account of weather con- 
ditions. Slie exports only tliat part of her crop which is left 
ove]“ after satisfying the needs of her immense popiilatioiij 
and these exports are scarcely less variable than in the case 
of Australia : — 

Imports of wheat from India. 

1899 . . . 8,192,200 cwt. 

1900 .... 9,400 „ 

The Canadian harvest too, is uncertain as regards quality 
because of the short summer and quickly ripening grain. It 
is for this reason, peculiarly susceptible to rust and other 
diseases, for a quickly ripened fruit is rarely very hardy. But 
with a number of supplies in different parts of the world, 
it is extremely unlikely that all will fail in any one year. 
Indeed it is probable that bad weather in one part of the world 
must be compensated by good weather in other parts. To 
use a simile put forward by a recent writer on this subject, 
the world’s wheat producing countries are no longer a team with 
only one crack batsman ; but are like a good all round team 
in which some members are sure to come off in every match. 

Corresponding with this steadying of the yield of wheat, 
is a levelling of the price between one year and another. It 
can no longer be said that any one source is jiredominant, 
for a world market is growing up, to which supplies come 
in at different seasons from many parts of the world. This 
is illustrated by the following table, giving the date of 
harvesting of the leading wheat crops of the world. 

Datbs o'F Harvests in Different Countries. 

January AuHtraliu, Nuw ^calami, Argentine, (JhiU. 

Febriairy ’Iii<iia.. 

March ImUa, Eloper Ep^ypU 

A|)ril Mictico, Cuba,, Unwer Egypt, Syria, Persia, Asia. Minor. 

May North Af rica, iJiiua, Japtiti, aiul vSoutheru Unit, eh States of Amcinca. 

June Mcditcrrajuuui aiul Southern, France, Central ami Eastern United 

States of America South of 40®. 

July Fraiujc, Austria, Hungary, Southern Russia, Northern. United 

States of Aimvrica, OntaJrir), and Qtitihec. 

August Bngiaud, Belgium, Netherlands and Germany, East Canada. 
Septftudjcr Scotland, Swetlen, Norway, Russia, 

October Finlaml and Northern Russia. 

Noveniher Peru, vSouth Africa* 

December Burma, South Australia. 



108 


Wheat Prices and the World^s Production. 


Tliis continuity of supply throughout the year, tends to 
prevent violent oscillations in price, for it is found that a 
probable or actual failure of the crop in one part of the world 
does influence the acreage under wheat in other parts* 

Tlie wheat situation in the last few years has, however, 
borne a very striking resemblance to that at the time of the 
Leiter corner. History has in fact repeated itself, for whereas 
the figures of the world’s wheat crop have been showing no 
great increase, the demand for wheat has been expanding at 
a progressive rate. The causes of this increase are the same 
as before. In the United States the consumption has risen 
from about 37,000,000 qr, in 1880-83, to 67,000,000 qr. 
in 1905-07, and she is beginning to import wheat from Canada. 
The town population of Germany is rapidly acquiring a taste 
for wheaten instead of rye bread, and her needs are out- 
stripping the growth of home supply. She is consequently 
becoming a large importer of Russian wheat. In other 
countries of Europe the standard of living is also rising, 
and wheat is replacing rye and potatoes. Even Japan 
and China are beginning to consume the European staple, 
though at present the consumption is confined to the upper 
classes. 

Two years ago these factors caused a squeeze in the world’s 
market,- and in the last two or three months of 1907 prices 
rose rapidly in anticipation of a shortage. Fortunately for 
the consumer, Argentina came to the rescue with a bumper 
crop which was harvested in the spring of 1908 and prices 
rapidly became normal. At the end of 1908 there was a more 
serious shortage. Many countries had short crops, and the 
reqtiirements of importing countries were unusually large. 
Again, in the following spring Argentina did her best, but 
this time her surplus was not abnormally large, and she was 
not able to make up the whole deficiency. American supplies 
failed almost entirely, and prices continued to rise. Ilritish 
farmers who had wheat to sell made a good profit, and the 
retail price of bread advanced throughout the country. Tlio 
very slight fall which followed Mr. Patten’s operations in 
Chicago indicates that the rise of prices last year was almost 
entirely due to this world shortage, and not to the :mainj)'ula- 
tions of the Chicago Board of Trade.^ 

^ Mr. Pattcii’a operation waw not a “conior” of tbe same magnitude, or 
importance as Mr. Luiter’s in 1898. In September, 1908, wheat tor <l(!livery in 
May, 1909 (May option), was quoted in Oliicago at 80 cojits per bushel * By 
the beginning of April, 1909, “May options” were quoted at 127 (•(mts per 
bushel Mr. Patten was popularly supposed to have caused this rise by holding 
up fabulous quantities of wheat. He probably held very little actual wheat at 
all, but made a fortune by foreseeing seven or eight months beforehand that 
the world’s supply would be short in the early summer of 1909. 
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Tlie situation in the summer of 1909 was a difficult one ; 
but in the most critical months, those immediately preceding 
the harvest, the situation (again from tlie consumers’ point of 
view) was saved by very large shipments from India, which 
had a good surplus for export. 

The world’s harvest of 1909 has proved very much better 
than its predecessors of 1907 and 1908, and, in particular, the 
yields in Russia a,nd North America have been abundant. 
Prices have been firm, for Germany is demanding more than 
ever, and stocks have become very depleted in the two lean 
years which have now passed. 

In the preceding pages we have traced the history of wheat 
prices during the nineteenth century. An examination has 
been made of the changes which have occuiTed in the con- 
ditions of supply and demand, and it has been indicated that 
the rise in the price of wheat is, in part, a movement common 
to all commodities, and, in part, a result of the widening of 
the demand for wheat, and of a restriction of old sources of 
supply. Further, prices now no longer depend on the weather 
in one part only of the world. For the British agriculturist, as 
for farmers all over the world, the problem is how to support 
himself in lean years, when the value of his produce is low, 
thanks to large crops elsewhere. To some extent, the British 
farmer has been compensated by the fall in rent of corn land 
and the reduced cost of harvesting, though the small area 
under wheat shows that the balances require further adjust- 
ment. In past centuries it was often the case that a small yield 
was more remunerative than a large one, but now there is no 
longer any temptation for him ‘‘to hang himself on expectation 
of plenty.” To some extent the problem may be solved by 
mixed farming, the farmer being compensated for a bad grain 
harvest, let us say, by a good root ci'op. The question has also 
been partly evaded by cultivating produce not easily sent from 
a distance, such as fruit and vegetables. But these devices are 
useless when the conditions make a single cereal crop cultivated 
year after year ,a necessity. 

In a rather different way, also, something has been done to 
make the yield more steady. Better drainage prevents some 
of the damage of floods ; and the wider dissemination of 
meteorological intelligence, especially in harvest time, has 
enabled the farmer to make the most of fine weather, and to 
limit the damage caused by rain. 

It remains to consider whether the future level of prices 
will be sufficient to encourage wheat growing in the country. 
Prices are becoming steady; but is it, on the whole, at a 
remunerative level ? We have seen that the demand has 
steadily increased with the growing town population of the 
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world. It must, however, be remembered that a rising 
standard of comfort only means a <lei,uand for Aviieat in its 
initial stages. When the peasant or poor artisan, wlio formerly 
ate rye, begins to improve lus economic position lie takes to 
eating wheaten liread. But be soon gets all the bread lie 
requires, and any fnrthei' rise in bis income simply means a 
greater expenditure on meat and on his other requirements* 

111 England, for example, the consumption of wheat per head 
can hardly be expected to increase much moie. The world’s 
demand is, in fact, not an insatiable one. 

We have, however, a long way to travel before the limit is 
reached, and, meanwhile, we may ask what are the prospects 
of supply. More, perhaps, than half the wheat“SOwn area of 
the worid yields under 15 bushels an acre, while a large 
proportion gives under 10 bushels. The margin between such 
yields and that of over 30 btisliels obtained in this country 
will, no doubt, be slowly made up in such backward countries 
as Russia, as agricultural knowledge spreads and the condition 
of the peasantry improves. In such countries there is a latent 
capacity for enormously greater supplies than are now pro- 
duced ; it only needs the steady pressure of demand to draw 
them forth. ’ Other such sources of a suitable supply may be 
found in South America, the Canadian North-West, Siberia, 
and other parts of the world, though, perhaps, the best, and 
certainly the most conveniently situated of the possible wheat 
fields of the worid, have been already tapped* Still, the 
present upward tendency of prices is bringing more distant 
territories within range of the market, and if only labour can 
be obtained these areas will add very rapidly to the available 
supply. Again, the discovery of wheat that will ripen in the 
short summer of northern latitudes would add to the result. 

These considerations lead us to believe that "although the 
demand is increasing at a very rapid pace, yet there is ample 
provision for a long time to come. The question is wb ether 
the world’s supply will respond at once to tlie call for more 
wheat ; and the experience of the past summer sugges(.s that it 
will, and that the big margin mentioned above will fairly 
readily be brought into use. If tliis view is corixjct, future 
wheat prices may be expected to remain steady, as in tlu^ past, 
but at a slightly higher level than in the latter decades of the 
nineteenth century. Some inducement must be offered for 
the spread of ^ wheat cultivation ; but with such inducement 
offered the response may be expected from ail quarters of the 
world, 

W. T, Laytok, B.A., F.S.S. 

Gains College, 

Cambi’idge. 
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THE LONK. 

As tlie Eoyal Agricultural Society of England, in conjunction, 
with the Royal Lancashire Society, is holding its show for 1910 
in Liverpool, it seems desirable to give, in this present volume, 
an account ot the only breed of sheep, possibly the only variety 
of live stock, indigenous to the County Palatine of Lancashire. 

This breed of sheep — the Lonk — is found on the extensive 
range of hills, whose watershed for many miles forms the 
boundary of Yorkshire and Lancashire. It is known to have 
been for long peculiar to the district, and is popularly supposed 
to have existed there from time immemorial. In the Farmer^' 
Magazine for 1869, there was published an article by the 
grandfather of the present writer from which the following 
quotation is taken. 

“ The name they bear is purely provincial and indicates not only the local 
habitation but the antiquity also of the race. In the vernacular of the olden 
time, Lancashire was pronoun(!ed Lonbiahire.” 

‘‘The old form of the first syllable now survives only in the name then 
given to, perhaps, the only animal of the kind found able to exist upon these 
lone border hills, peopled successively in still more early time by the wild 
boar and wolf, the mooaedccr, stag ami roe.” 

Animals such as the sheep referred to in the Farmers^ 
Magazine of over forty years ago, which had been able, under 
many disadvantages as to soil, climate, and locality, to live and 
multiply, could not have been other than hardy and prolific. 
They must, however, have had all those marks which the 
struggle for existence of many generations would inevitably 
leave behind. 

It is as stock, sprung from ancestors thus reared, that the 
Lonk of the present day must be judged. No mountain sheep 
can ever compare with the iowlander if judged by standards 
which fail to give credit for qualities essential to earning a 
thrifty living on the fell.” The narrow though deep chest, 
the long and powerful leg, are as inconsistent with the canons 
of symmetrical proportion accepted by him who feeds “downs” 
on clover and turnips as they are necessary to the animal that 
grows a fleece and rears lambs on the exposed mountain pasture. 

In 1861 at the show which was held by the “Royal” in 
conjunction with the Yorkslure Society, the Lonk may he said 
to have made his first appearance before the world at large. 
At this show the Lonk “Mountain King” took the first pris^e 
offered by the Yorkshire Society foraged mountain rams, and 
attracted the attention of Dickens in All the Year Bound. He 
says of him 

“ There was a ram, the Mountain King ... with vast spiral horns, 
a black speckled face, and pi(it.urcsquc as any deer, as active as any goat.”^ 

^ All the Year VoL VI., page 280. 
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This ram is described in the Farriers' Magardne by Mr. 
Jonathan Peel as follows : — 

“He possessed qiia,]iti(^s mv(‘ly found in combination, large in, size but 
admirable in sjmimctry, wide in tlie loin, well-liesbcd ibroughoiifc and deep in 
the chest—tiiat great jtoint in a inonnlain sliee[>-"-liis breast rivalling the bosom 
o! a first-class Warlaby sbortborn, wit.h a splendid lu^axl from wliieb ga-ew horns 
that measured 42 inclms from base to tip, clothed with a coat of long fine wool, 
which one year throughout his whole length reached down t,o within G measured 
inches of thc^ ground, and weighed in the scale a good 18 Ibs.”^ 

At the same show a pern of Lonks took the first pri>se for 
momitain ewes. In 1862, the year of the great exhibition, we 
find at the Battersea Show held conjointly by the Royal” and 
the ‘^‘Highland” Societies, that the two premiums offered by 
the English Society for mountain rams were taken by Lonks, 
and that two pens of the breed -were enteredjn the class for 
mountain ewes, one of which obtained first prize. From 1863, 
when Lonks were victorious at Worcester, till 1.879 the Royal 
Society ignored the existence of Mountain Sheep in their cata- 
logue. In 1887, however, we find classes allotted to the Lonk 
breed for the first time in the history of the Society. 

At Smitlifield, the Lonk first made his debut in 1862 among 
other momitain sheep, and was victorious ; later, we find the 
breed successful at this show in the years from 1862 to JS66, 
and in 1868, 1877, and 1878, since which date Lonks have not 
been shown at Smitlifield. 

In 1865 three rams and a pen of ewes were sent to the 
Highland Society’s show at Inverness, where they were 
entered in a class for “ Long-Wools,” Leicesters and Ootswolds 
being also eligible. Of this unusual occurrence a writer 
remarks : — 

Spectators were puzzled aud judges were confounded at tJie sight of 
these animals so iiKmugi-uous, placed togethei’ iii the same, cbisscs. Ifiic Council 
were referred to for instructions. After much consideration the misplaced nau- 
cashire sheep were excluded from competition, but were nevertheless awardt'd 
two sp<3cia,I prizes of £5 each.”^ 

Though Lonks have only comparatively recently come 
before the general public, yet in their own district tliere have 
long been classes for them at the local shows. 

In 1881, the Lancashire Society first gave tliein a cIhbh to 
themselves, though for many years previous to tin’s date tliey 
had been exhibited in mixed classes.” 

There exists in Ijancashire at the prestmt <iay a cup won 
by a Lonk ram at the Whalley Agricultural Society’s Sliow— 
perhaps the oldest show in the country — in the year 18,1,1. 

Points of the Breed. 

The head, which is very characteristic, slimild be black, 
or white, o r black and white. The favourite face colour is 
^ Warniers' Magazhie^ May, 1889, 
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black, with distinct white markings, brown or mottled faces 
being objected to. ' These ^ markings, together with great depth 
and strength of lower jaw or chap and a pronounced Roman 
nose ’’—points strongly insisted upon by breeders — give a 
handsome and picturesque appearance, perhaps unrivalled 
among all our breeds of farm stock. This fine head, which 
should show width both between the eyes and over the nostrils, 
must carry massive and well-placed horns. Great attention 
should be paid to how the horns are placed on the skull. They 
should be set on wide apart at the base, should come from the 
skull nearly level with the top of the head, and have curl 
enough not to meet the cheek. The breeder believes that a 
strong horn showing quality — that is, a clean horn with not 



Head oC Sliearling Loiik Earn. 

too many puckers on it — denotes that strength of constitution 
without which his favourite sheep is unable to battle against 
the many adverse conditions found among his native hills. 
The horns curl once or twice according to age. 

The head and horn should be well set off by an eye standing 
well out, showing a fine and bright colour. 

"Width of neck and loin are insisted upon, and as far as is 
possible narrowness of the shoulder is to be avoided. If this 
defect, characteristic of hill sheep, cannot be altogether elimi- 
nated, depth through the heart and well sprung ribs must 
always be typical features in the frame of the well-bred Lonk. 

The tail, which in the ram is always undocked, must be* 
strong, wide, and long ; in many well-bred lambs it not only 
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reaches, bnt drags along the ground. The legs, which should 
be black and white in colour (loo much white being often 
looked upon as an indication of “ softness ”), should be well, 
formed, strong, and showing ample bone. 

A good Lonk ram combines length and straightness ot l)ack 
with the general appearance of a neat and active sheep, and he 
should walk in a graceful manner. 

The wool, which should come well up to the horns and 
down to the knees and hocks, is exceedingly fine in texture, 
close or thickly set with no flake or curl. The wool" when 
washed has a very fine silky appearance, is perfectly white, 
and is very valuable for the manufacture of various fine goods. 

The skin should be of a fine pink colour, with no black or 
brown spots, and it is just behind the horns that these are apt 
to make their appearance. 

This year (1909) the fleece off a breeding ewe running in a 
flock on the Fell was sent unwashed for examination to the 
Bradford Technical Institute. By the courtesy of Professor 
Barker of that institution we are enabled to give the following 
report : — 

“ 'Weight, 7 lb. ; quality, 4^ bo* 46’8 ; yield of clean wool, 78 per cent. 
With reference to the fineness of fibre, this is not above the Lonk average. 
The quality is fairly uniform throughout, but kemps are fairly prevalent in 
certain sections. The colour is satisfactory, and the weight is about the average. 

Compared with black-face this fleece is freer from kemps, is finer in fibre, 
much more uniform, not quite so long,: an4 will yield rather less of clean wool. 
The wool from the shoulders and back is satisfactory, but the britch is low in 
quality, and kempy.” 

Manauem^jnt. 

The following account applies to the hill farms, which 
alone are the true homes of the Lonk. 

The Ewe Flook. — The tup is generally put to the ewes at 
the end of October so that they shall lamb down in April. 
"While with the tup they are generally on poor hillside pastures 
or coppies.’’ 

After tupping is over the ewes are sent on to the “ fells ” or 
moors, where the}?' remain till Christmas, the tups Boiuetimes 
being run with them. If the weather, is very rough they are 
then allowed to run where possible from the fell to tiie coppies, 
and a little hay may occasionally be given. This very often 
cannot be done, as many farms only have a fell right,” which 
means that several flocks 'belonging to different owners are all 
running together on one large fell. 

About ten days or so before lambing, the ewes are lirought 
down into the best pastures and meadows, the best being often 
very poor. Just before lambing they will probably get some 
hay, and perhaps a little corn, though many a Lonk goes 
through life without tasting '' proven ” as corn is called locally. 
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After lambing, -wliicli is generally done in tiie open, they 
remain with their lambs for three or four weeks in the low- 
lands, At the end of this period the great majority of the ewes 
and lambs are sent on to the fell. From these wild pastures 
thej^ are brought down only for such functions as washing and 
shearing (which usually takes place towards the end of June), 
and for dipping. By August the lambs are generally weaned, 
and are then run on rough pastures. .At the beginning of 
September all the sheep are collected, and the culled ewes are 
sold as “ owd ewes.” The remainder of the flock goes back to 
the fells till tupping time. 



Lonk Gimmers. 


The — ^Those lambs which look like making tups 

ai‘e kept down in the pastures with their mothers, as are also 
the lambs which are to be fed out as fat during the summer ; 
these latter are seldom castrated. Eyen these specially selected 
lambs and their dams very seldom get more than what they 
pick tip on the best grass land. 

It used to be the custom to keep such wether lambs as did 
not get fat in the summer until they were three or four years 
old. Most of this time was spent on the fell, and then, after 
two months’ feeding on good grass and provender, they would 
weigh up to 30 db. a quarter — a three year old wether off 
Longridge Fell weighed 25 lb. a quarter ; this sheep was only 
fell-fed. At the present date the more general practice is to 

„ . I2 
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feed off tlie wetliers at eighteen months old, at wliicli age they 
should weigh 15 to 20 lb, a quarter. 

The grass-fed fat lambs dropped in April should hang np 
40 to 50 lb. carcass weight by the end of August, but tliey are 
often ready six weeks earlier. Tup iambs are generally sold 
privately in August, though there are always a good number 
presented at the sale of pedigree sires held at Holme towards 
the end of September. 

Ewe lambs, or “gimmers,” are sent for their first winter 
into the lowlands along with the wethers which are to be kept 
on as shearlings, as at this age these lambs are unable to stand 
the rigours of the fell climate. The charge for wintering, 
which includes their keep until mid April, is from 6s. to 7s. M. 
per head. Such lambs chiefly go into the lowlands of Lanca- 
shire, though those bred in the neighbourhood of Halifax go 
into Cheshire. 

From the above it will be seen that Lonks are easily 
managed, the Lonk being his own best shepherd — except 
when they are being got up for exhibition, in which case more 
attention is necessary. They are good feeders, and with little 
trouble will take almost any provender that is ofl'ered to them. 

Smithfield Weights. 

The weights previously quoted only refer to commercial 
sheep. At the Great Metropolitan Christmas Show a pen of 
shearling wethers have been weighed to average 216 lb. or 
over 15 stone each. The last pen of three shearling wethers 
which appeared at the Smithfield Club Show in 1878 
weighed 4 cwt. 3 qrs. 26 lb. 

The quality of mutton is extremely good, it having the 
advantage of a large proportion of lean to fat. It is absolute 
heresy in Lonk territory to suggest that Southdown nmttoii 
can be compared with that of this breed. 

Fertility. 

The Lonk is a good breeder, often yielding two and some- 
times three lambs each. On a higli farm an average }U,eld of 
iambs should be from 100 to 125 per cent., wliile on lower 
hills they should certainly average 125 to 150 per C(nj.t., and 
in the lowlands 150 to 175 per cent. 

This year a Lonk breeder, well known in, the sliowyard, 
obtained fifty-one lambs from twenty-seven ewes, some of the 
ewes being shearlings. Sixteen out of the tweiity-sev'en, 
produced doubles, and four triplets. Another farmer obtained 
twenty-four lambs from, twelve ewes, and in' a third case 
thirty-seven ewes had sixty-eight lambs, eleven with singles, 
twenty-one with doubles, and five with triplets. 
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In these instances the ewes had ratlici* bettor quarters 
than the average. 

But, even in tlie case of show stock, sheep are sent on to 
the Fell for a short time. This seems to straighten them up, 
and the Fell also appears to provide an antidote to foot rot. 

A pure bred Lonk ewe, well known to the author of this 
article, attained her twenty-first year this spring (1901-)). She 
has had a total of thirty-five lambs, all of which lived to eat 
grass.” Nine of these were triplets, and she liad her last 
lamb in June, 1906. ‘ 

The Weight oe Wool. 

A fleece from a good wether hogg should weigh 7 to 9 lb., 
and that from a good “ ginimei* ” hogg 6 to 7 lb. ; whilst a 
ewe’s fleece will he between 4i and 6 lb. All these weights 
refer to washed fleeces. Sheep that are Avell kept produce 
considerably more than this ; for instance one year four prize 
gimmers clipped 12 lb. each. 

Crossing the Breed. 

From the article in the Farmer's Magazine already quoted 
we get an account by the late Mr. Jonathan Peel of his 
experience in trying to get an improved hill sheep by means 
of cross breeding. 

‘‘It, seemed sd easy,” he writes, “and so natural to correct their faults 
and make p)nd tlieir shortcomings by crossing them with sheep possessing 
those good gifts wliieh nature had denied them. 

“ With a poidion of the iinck a (‘ross was taken with the Southdown, 
It was iut endcci to I’Oturn tlie produce to t he Lonk tup and to ].)e guided as to 
the future by the result. The cxi'ieriinent was thoroughly tried out but 
failed. It was rc^peated with the Shropshire downs; it failed again. The. 
observation of Mr. Ilowlands<in tliat ‘ the crosses with heath sheep, having in 
view the improvement of the progeny as heM.th siheep onhj^ liave proved decided 
failures’ is fully coniirined by my own dire experience. If greater relative 
width liad been given to the loin, if the general outliiu^, of the animal had ])cen 
somewhat improved, it was at a great and grievous cost. Everything else 
was saerifict'.d. Tlie produce was small and stuntcti, too tender to maintain 
thtimselves upon the moor or to grow the wool necessary to defend them 
against tlie wt'ather. . . 

Louks iiave gone as far as Sutlierlandsliire and the 
Grampian ra-ngen Ixdweon Perthshire and Argyllshire in some 
instances as a wool cj’obs. The produce of crosses of this kind 
exhibited at the show of the Highland Society held at Stirling 
in 1S()4 were n.in.ch admired, the wool being manifestly better, 
while the form of the animal was not altered. 

The draft ” ewes from the Fell farms are sold to go into 
the lowlands, wliere they are crossed with Leicesters and 
Wensleydales. Lincolns, Cotswolds, Southdowns, and Shrop- 
shires have also hit pretty well, but they have seldom been 

^ This ewe died in August, 1009. 
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tried. Haiiipsliires and OxfoiM.la have alyo been used and their 
progeny come out well. 

The produce from the Hampshire cross readily fati.eri and 
are ready for the botcher by June. 

The following is taken troni the judge’s report of tlu? farm 
competition in this jonniai for tlie year 1883. 

“A flo(.*,k of (ll'tj fjonk e.w(,\s h.‘i<l sixty-four l;iinl>s by n,ri Oxhurl down raiu. 
This stiemed to tlu^ JikIj^^cs to bo the groa.test huc<',cbs iti crossing tluit they 
fontui unywlicrc. The secjoiul cross were really tine sheep and had niindi of die 
Oxford down ciuiracter. The best of the single lambs had been fattened. . . 

Tills refers to Lowland shepherding, as do ail the successful 
crosses spoken of. When the Lonk or her progeny is wanted 
for the fell, to graze on heaths and very scanty grass, no 
outside blood has proved a success. 

Shows and Fairs. 

The following are the Agricultural Societies wliich have 
classes for Lonks : — 

The Eoyal Agricultural Society of England, the Royal 
Lancashire, Worsthorne, Hebden Bx’idge, Newchurcli, Colne, 
Keighley, Chorley, Whalley, Whitworth, Cliviger, Orawshaw- 
bootli, Saddleworth and Wardie. 

Fairs.^ — Todmorden, Lundbutts, Moses Hall, Marsden, 
Meltbam, Hayfield, G-lossop, Holmfirth, Buxton, Whalley 
Bridge, Worsthorne, Woodhead, Penistone, and Haslingden, 
are the principal centres for the disposal of the breed. 

The Lonk Breeders Association,^ which was started in 1905, 
holds an annual sale of pedigree sires at Holme. 

Such then is tlie story of the Lonk. The}" live and die 
knowing nothing of a turnip, for throughout the Lonk district 
roots are seldom seen. This district comprises the wet hills 
of Robnrndale, Trough of Rowland, Siaidburn, Newton, in the 
West Riding of Yorkshire ; Pendle Hill, the hills about Darwen, 
Haslingden, Bacup and Rochdale, Burnley, Worsthorne, and 
Colne, in East Lancashire ; the hills above Keighley, Bradford, 
Halifax, Dewsbury, Huddersfield, Saddle wortli, Barnsley, arnl 
Penistone, in South West Yorkshire ; also the hills above 
Buxton, Bakewell, and Chesterfield, in North Derbyshire, and 
in some parts of Cheshire, These hills have a scanty covering 
of bent and ling, and vary in height from 800 to 1,900 0‘eet. 

Such even now is the home of' the Lonk, where for 
centuries he is believed to have led his hardy life. So runs 
tradition : , and tradition, vague and faint, forms his sole 
history. Yoiiatt does not mention him, and C alley confuses 
Mm with the Blackface.” 

W, Ralph Pml. 

Kiiowimere, Ciitheroe. 

1 Secretary, J. 0. Ashworth, Overtown, Cliviger, Burnley. 
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PEDIGREE SEED CORN. 

It is proposed in the present article to consider the following 
propositions : — 

1. Along with active investigation of the principles of 
heredity there is proceeding considerable increase in the 
number of varieties and races of the cereals. 

2. Some existing varieties and races of each of the 
cereals have been well proved to give crops of much higher 
value to the grower than others of the same species, and 
still better combinations of good characters in new races 
may be expected. 

3. Definite evidence is needed of the suitability of 
varieties and races to locations and soils, and in this 
connection the cumulative effects of natural selection in 
modifying the racial character of the cereals must be taken 
in account. 

4. Much better compaxusons can be made of both yield 
and quality between distinct varieties and pure races than 
between aggregates of fluctuating composition. 

5. It is desirable to consider whether a scheme of 
co-operative and co-ordinated tiuals in ditTerent localities 
of existing varieties and of new pure races of the cereals 
as they appear, and also a system of registration of them 
would have advantages alike to plant ])reeders, seed distri^ 
butors, and groAvers. 

A considerable proportion of the seed corn used in the 
United Kingdom consists of mixtures of many varieties and 
races. 

In some parts of the country these mixtures result in 
aggregates of more or less well-marked types. For instance, 
most oC the barley grown north of the Tay is such a mixture 
of 1 ‘aces known as Scotch Common,” whilst in some paxds 
of Ireland a not very dissimilar aggregate known as Old 
Irish ” Is grown. Such similarity as different gx^owths of these 
so-called ‘‘varieties” present are doubtless the result of the 
exchange of seed corn being generally limited to the district 
or to prolonged cultivation under approximately similar 
external conditions. In other words, these aggregates have 
become what they are at present mainly by the action of 
natural selection. We may call them “local varieties,” at 
the same time remembering that the term “variety” has 
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no precise definition. Barley (d this class is <,lcscril)ed. in 
G-ei*nian.y as “ laiidgerste ” 'U.he barley of the land'’), in 
contradistiiiction to (Jhevalior gerste," “ (Tol(Ith,or])e gia’stcg” 
&c., for varieties the origiii, of which, is known, :i.!hI the. 
cliaracte rs wel I < icdi iKui . 

Local vaiiiiic'.s lia.ve been to a great extent replaced in tin^ 
larger corn-growing districts by a large nninber of distinct 
varieties and ii-iore or less ‘^pure races” of each of tlie c(n'’eals, 
dijfferiug from the former in that the individual pL'Uits making 
lip tlie several aggregates are innch more uniform. There is, 
however, of course, a constant tendency for these stocks also to 
get mixed. At the same time, it must be admitted that some 
of them differ from oth.e)*s in little more than name. 

So much has recetitly been written on the subject that it 
is not necessary to enter with much detail mto past and 
present metliods of raising distinct varieties and pui'e races of 
the cereals. Briefly, however, it may be noted that most of 
those at present in cultivation are the progeny either of single 
plants or of a limited number of similar plants selected 
originally from local varieties or mixed races with or without 
resort to artificial crossing. The method of raising a stock 
from a selected individual plant (of a species which is normally 
self fertilised), without artificial crossing, gives rise to a ‘‘ pure 
race,” the individuals of which (apart from such accidental 
mixture as is inevitable, or from spmding,” which is very 
infrequent with cereals under normal conditions) differ only 
in consequence of the effects of external conditions, which do 
not affect the racial character of the stock. 

A plant or plants selected from the progenj^ resulting from 
•a cross may or may not give rise to a uniform pure'" race,” 
according as the plants selected are or are not genetically 
homogeneous in respect of every structure of the plant, in 
which there was rinlikeness in the original parents, or, stated 
more simply, a]‘e ‘' tixe<r’ in respecr. of all characters. 

Recently the extension of the work of Mendel has IcmI in 
more complete (although still far from comphvte) un<.hu*Hkindiiig 
of the principles of heredityin cultivaled plants, to much more 
ready combination of characters and to rmu^h more systematic 
methods of selecting individuals, resulting from, (‘.rosH-fertJJism 
tion, from whicli to raise pure races wil.h fix(s,I chara.ctoj'H, 

Of tliis development as a])plied to centals, Professor Bitihii, 
working at the Univorsity Farm at Cambridgeu ,has besm th,e 
pioneer in this country, I have had the ,a<lvantage of (‘,oh 
laborating with him in respect of barley ; and, i.na.ny otiicrs are 
also at work on similar lines in tliis ami oilier countries. 

It appears ce,rtain that in the future continued Belectinn, by 
no means superseded (rather, indeed, rendere^l more ■ necessary 
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by the new developments) pins hybridisadon on Meiidelian 
lines, will lead to the production of many new races of cereals 
possessing desirable and lixed combinations of chai/acters. 

There is, however, obviously no advantage from the point 
of view of growej'S in putting into cultivation new races 
unless they are better than older races, and from the point 
of view of millers, maltsters, and other grain consumers, 
mnltipli cation of sorts is a disadvantage. There are certain 
welheslablished standards of quality associated with existing 
varieties, and undue multiplication leads to confusion. In 
the interests of botli growers and consumers, the existing 
races best suited to the different localities and soils should 
be adhered to until superior ones are discovered. 

That there are very substantial differences in average yield 
as between existing races of cereals in particular localities, is 
well established. Taking l)riefly the case of barley by ’way of 
example : in Denmark, in Ireland, and in Norfolk, long series 
of variety tests have, as is generally agreed, proved a particular 
type of barley, called ‘‘Prentice’’ on the Continent and 
“Archer” in England, to have the best cropping capacity. 
The same general proposition is true of wheat and oats. In 
any particular locality, and for the same type of soil, a jury of 
growers would probably give a unanimous verdict that certain 
named varieties were in average seasons better yielders than 
others. Generally, also, these wonld be the most profitable. 

There is less unanimity with regard to the average quality 
of the grain of difi'erent varieties because in the valuation of 
this the knowledge or even perhaps in some cases the preju- 
dices of the consumer comes in to complicate matters. Modified 
processes of manufacture also lead from time to time to altered 
values being put upon difi'erent grain characters. 

The subject of the adaptation of certain varieties or races 
to the climate and soils of a particular locality is of very great 
interest. It is also very complex, and our knowledge on the 
subject is almost wholly empirical. A grower has frequently 
no a p7'iori knowledge to indicate whether any new variety 
well spoken of in some other district is likely to give good 
results on his land. It is known, for instance, from accumul- 
ated experience that Red Fife wheat is rarely as good a cropper 
as many otlier sorts in most parts of England, but nobody 
knows 'W'hy, In some few locations the yield has compared 
well with other sorts. ' Tlie milling quality is, of course, mxich 
above the average, but 'very rarely does the extra quality com- 
pensate for the low yield. 

In other cases experience has led to the fairly definite con- 
clusion that some existing varieties of each of the cereals are, 
and some are not, adapted to particular soils and localities. 
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^‘Spratt” barley is a typical case. It has a stiller straw than 
any other British variety, and on rich, loamy soils j:?ives very- 
heavy yields, often more than (mni]KM,isutirig for th(^ iisnal low 
quality of the grain. It is tlierefore grown successfully in 
the Fens, Init it is found t(j he out of pia.ce on soil well adapted 
to growgocKl uialiing l)a,rleys. Similar cases with other cereals 
are known to every corn gi'ower. 

This accumulated experience, however, talms a long time to 
gain, and moreover, with the introduction of systematic inethods 
of liybridisation, we are entering on a new era. If the best is 
to be made of the new methods of cereal breeding, some 
uniform and reliable inethods of testing at least for yield in 
different localities seem highly desirable. However good in 
various respects as to special characters these new sorts may 
be, they are unlikely to be profitable unless it can be definitely 
established that they yield as well as older sorts. 

Moreover, the climatic conditions of districts vary so 
greatly from year to year that one or two years’ experience is 
rarely conclusive. For instance, ‘‘ Goldtliorpe ” barley did well 
for a few years in north and east Norfolk, but in one dry season 
some years ago there was a widespread loss of crop owing to 
ears breaking off, the common failing of many ‘'‘wdde-eared” 
sorts, and now it is scarcely grown at all in that district. On 
the other hand this class of barley is well established in Shrop- 
shire, in Scotland, and in Yorkshire, and sujffers little in this 
respect in either locality, 

A large number of ‘‘variety tests” of cereals have been 
carried out by various public bodies in various parts of England 
but have generally been too isolated and not prolonged enough 
to be of practical value to growers. 

In many cases also because experimental efrors have not 
• been obliterated by the only possible method, viz., simultaneous 
multiplication of test areas, these errors have pr()l)al)ly l)een 
large enough to vitiate the results. 

In view of the inevitable increase of new varieties ami 
races, it appears pertinent to put in a ];)lea for co-operation, 
co-ordination, and systematic methods of variety testing of 
'Cereals under the direction of some recognised agricultural 
’ organisation. 

It is very important to know what is being coiui'iared. It 
is useless to simply compare two l.)alks of seed that aro differ- 
ently labelled unless the labels correspond to soinothing definite 
in the ancestry of the plants, and unless the growers interested 
can be sure of obtaining stocks of the same races as those com- 
■ pared.' For these purposes a system of registration of stocks 
, of pure races of seed is suggested. Such is already in success- 
ful operation in Germany, and will be referred to later. 
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Tlie foregoing general statement in support of tlie opening 
propositions may be met by the objection that there is insuffi- 
cient evidence that “pedigree” seed corn is so much more 
valuable than the mixed races which form a large part of 
our present stocks as to justify such special efforts. 

Mixed Seeding. 

There is a good deal to be said in favour of sowing 
“ mixtures.” In the Agricultural GazeMe there recently 
appeared some interesting. references to the sowing of “mixed 
wheats.” One writer adduces the results of practical experi- 
ences ill favour of the practice, and justly gives as the reason 
in its favour that “all varieties have naturally different re- 
quirements,” and that a mixture has the advantage of “ utilis- 
ing more thoroughly the resources of the soil.” Professor 
Wrightson commenting on this agreed on general grounds, 
specifically mentioning a mixture of “ Lincoln Red ” and 
“ Squareheads Master.” Both authorities, however, infer that 
the mixtures should be designed and not merely accidental, 
and the isolation of distinct varieties and some knowledge 
of their several habits is therefore postulated.^ 

Mixing varieties and even species of the cereals is very 
ancient agricultural practice all over the world. In many 
parts of India nearly all the grain crops to this day consist 
of mixed species of cereals. 

Going back to old British agricultural practice, Thoroid 
Rogers finds frequent reference to “ drage ” and “ drage 
mait ” in Manor Rolls of the thirteenth century and onwards. 
“ Drage ” was evidently a very commonly grown crop. Al- 
though Rogers considered “ drage ” to be an inferior kind of 
barley, it is certain that it was really the same mixture of 
barley and oats which is still called “ dredge corn ” in the 
south and west of England. 

On the subject of mixing different varieties of wheat, two 
hundred years ago Edward Lisle, perhaps the most observant 
agriculturist who ever left his observations on record, wrote : 
“Mr. Johnson, of Bedfordshire, of whose judgment I have 
a great opinion, was under certain conditions inclinable to 
sow great wlieat and red straw wheat mixed that the former 
might help to support the latter from lodging and falling, 
and he has known great wheat and red straw wheat often sown 
in the north in good land for the same reason.” ^ 

There seems no doubt that mixtures of different species 
very frequently yield a greater total produce on given area 

^ AgricnWm'iil Gazette^ November 1, 1909, page 418 ; November 92, 
1909, page 486, 

® OUermtiom in Agriewlture^ pp. 74, 81. 
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tliaii wotilcl either of the species alone. Tlie same may hold 
good of mixed varieties or mixefi races of any one species 
when compared with seed of a pure race, unless, the latter 
has been bred with speciid reference to tlie average external 
conditions ol: the lo(;ality. 

There is, however, a great 'difference between, (i,) a 
designed’’ niixlnre <)f varieties and (ii.) the aggregate which 
results from eitlio!* (a) natural selection in a district 'where 
“pure races” iiave not been introduced (e.g.^ Scotch Common 
Barley) or (h) the aggregate resulting from indiscriminate 
mixtures of pure races. 

A good deal of the seed corn used in some parts of 
England is of the latter class, and this state of things comes 
about more particularly in districts where one “ type ” of 
barley is found to be geiierallj^ suitable, but where this type 
is represented by a number of distinct races which, possess" 
iiig different racial characters affecting pmliflcacy, yet closely 
resemble each other in appearance, sometiuies when seen as 
plants, and even more frequently when seen only as grain. 
For instance, the barley grown in Yorkshire is nearly all of 
the wide ear” type, but this type is represented by at least 
half a dozen well known races, some (G-oldthorpe for one) 
known to be pure races raised from single self-fertilised 
plants, others (like Stand well) resulting from cross fertilisa- 
tion in the first instance. There is very little doubt that a 
considerable proportion of the seed barley used in Yorkshire 
is a mixture of these different though externally similar 
races. 

Chevaliier and Archer barley again are frequently found 
mixed, although in this case there is a distinct structural 
difference in the seed (to say nothing of the generally obvious 
difference in the straw) which entitles the two sorts to be 
classed as distinct “varieties.” This particular mixture is 
not likely to give good results in most seasons. Archer has 
about a week longer growing period than Chevaliier, a,ud even 
ripening is of great importance with barley. 

Effects of Nattibau Belection. 

It is interesting to consider wliat happens when mixt'ures 
of different races are sown, and seed taken in successive yoiirs 
from the previous crops. 

It is evide'iit that the chai*acter of tlie resulting aggregate 
after some years depends maitily on such, natural selection 
as goes on in the field. The effects of natural selection on 
the racial character of our cereals is worthy of more attention 
than it has hitherto received. It is not, of course, possible 
here to go into the subject exhaustively, but merely to indica,te 
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how considerable and sometimes rapid effects on the racial 
character of aggregates may be produced. 

Let it be assumed that one only out of four seeds sown 
reproduces grain. This will be the case with barley if the 
crop of grain is twelve and a half times the quantity of seed 
sown, and if the average number of grains on each plant 
producing grain is fifty ; a sufficiently near approximation, 
to average field results. 

Let it be further assumed by way of example that there 
is sown a mixture composed of 25 per cent, each of four 
distinct races, A, B, C, D, and that the resulting crop shows the 
above ratio of crop to seed, viz., 12*5 : 1. 

The four races will certainly differ in cropping capacity. 
If planted separately it is probable that the extreme difference 
in weight of grain on equal areas would not be more than 
10 per cent,, but with the very severe competition involved in 
the obliteration of thi'ee out of four seeds or plants at some 
stage between sowing and harvesting, and taking into account 
the inevitable differences in adaptation of the several races to 
the conditions of soil, climate, and cultivation, it might well 
happen that the ratios of grain harvested to seed sown might 
be A, 5 : 1, B, 10 : 1, C, 15 : 1, D, 20 : 1, giving 12*5 : 1 as 
an average. If the average number of gi^ains produced by 
each surviving plant is fifty, a ratio of even 20 : 1 for the most 
vigorous race means that more than half the seeds or plants of 
even this race have failed at some stage. 

If seed is taken from the resulting aggregate and resown, 
and the process continues under the same conditions and with 
the same ratio of reproduction for each race in each year, a 
simple calculation shows that in three years A, instead of form- 
ing 25 per cent, of the crop, will be represented by less than 
1 per cent. In six years B also will be reduced to below 1 per 
cent, of the whole, whilst A may survive to the extent of about 
five plants per acre, C will survive considerably longer, but at 
the end of fifteeti years the total of A, B, and 0 together will 
be less than 1 per cent, of the crop, A and B being then almost 
obliterated. The crop will be practically a pure race of D. 

Even if the ratios of reproduction of different races are 
only slightly different, the same result will occur if the ratios 
are steadily maintained, and sufficient time elapses. 

Suppose, for instance, the average ratios of grain produced 
to seed sown to be A 12 : 1, B 13 : 1, A and B forming equal 
proportions of the aggregate at the start, and the produce to be 
sown year after year, in twenty years the aggregate will be 
.five of B to one of A. ' In fifty years there would be fifty-five 
of B to one of A, and in a hundred years 3,Q00 of B to one 
of A — practically a pure race of B. 
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Needless to sa^^ the constant external conditions above 
postulated are never actually maintained, and therefore the 
conditions of different years are favourable to different races. 
Notwithstanding this a consideration of such purely hypo- 
thetical cases as the above leads to the conclusion that, whilst 
in some cases quite rapid changes in the racial character of 
aggregates occur, in other cases fairly uniform varieties may 
have arisen in course of time from mixed types. 

For instance, Chevailier barley as we have it now is 
probably all descended from the few ears ’’(to use Chevallier’s 
own words) from which the variety was originally raised in 
1823. We know nothing about the ancestry of these ^‘few ears,” 
but it seems extremely probable that the present uniformity 
of ail the differently named Chevalliers now in cultivation is 
largely a consequence of natural selection. There have been 
from time to time many reselections, but the progeny of these 
are all very much alike in racial characters. It is practically 
impossible to distinguish these different selections when they 
are growing together, and the series of Danish 

experiments to be referred to later failed to show any appre- 
ciable difference between several of them in either yield or 
quality of grain. 

This is not, of course, to say that repeated pedigreeing ” 
of a good variety is not desirable. It is indeed ■ obviously 
necessary if the racial character of the grain is to be main- 
tained against the operation of all the factors which make for 
divergence from the original type. 

It has been fairly well proved by Johannsen that main- 
tenance of established characters is all that can be effected by 
reselection within an absolutely pore race of self-fertilising 
cereals, and that increased productiveness is not obtainable 
by selecting the most productive individuals. This is, of 
course, a statement in a special case of the application of 
the doctrine which has now been very generally accepted, 
that characters acquired by the individual from effects of 
environment only are not inherited. This doctrine as a 
general formula is still in dispute, but such kuow'ledge as we 
have is in favour of its application in the case of self-fertilising 
cereals. 

The best piece of evidence in this connection is perhaps 
afforded by the history of Major Hallett’s Pedigree Races* 
In the case of his pedigree barley the most prolific plant 
has been selected year after year for a great number of years, 
and forms the starting point of a “pure race.” The very 
desirable effect has been produced of maintaining absolute 
uniformity, and there is no evidence so far as I am aware that 
the progeny of the later selections differs from that of the 
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Earlier,: either in respect of the characters of the graiii^ or of 
prolificacy, or any other, racial character. 

We may now briefly consider the effects likely to be 
produced by natural selection in the case of mixed races, pure 
races, and hybrid races of cereals respectively. 

Take first the case of a mixed race introduced into and 
grown on for several years in a particular locality and under 
approximately similar conditions from year to year without 
further admixture. One or more of the types of which the 
aggregate is composed will probably be better suited than the 
others and survive under the average conditi< ns, and, with 
three out of the four of the seeds sown in each year failing to 
reproduce grain, there may accrue a considerable difference in 
the character of the aggregate even within a few years, whilst 
after several years the aggregate may be of quite a different 
racial character to the original bulk. The general tendency, 
however, would be towards homogeneity in consequence of 
some types disappearing. 

Let a stock of this modified aggregate be transferred to 
another district with quite different soil, climatic and cultural 
conditions ; then if there is left out of consideration for the 
moment the immediate effect due directly to change of locality, 
the particular race or races which have best survived the 
previous conditions, and which make up the greater part of 
the aggregate, may or may hot be better suited to the new 
conditions than some which have nearly died out, and after 
a few years the new conditions may remould the racial 
characters of the aggregate either in the direction of greater 
homogeneity, or at first (if only the smaller proportion of the 
aggregate in that best suited to the new conditions) towards 
greater heterogeneity. Ultimately, however, the tendency will 
be again towards a more or less homogeneous aggregate, differing 
however, probably in general character, both from the original 
and from the transferred aggregates. All this agi^ees with the 
observed fact that a ‘‘ change of seed ” sometimes gives good 
results at once, sometimes after a year or two, and sometimes 
' not at all. 

: Consider now the case of a pure race ” — the progeny of 

an individual plant— introduced into cultivation in a particular 
locality. So long as this stock is kept free from admixture 
and neglecting “ sports,” and also accidental cross-fertilisation, 
both of which are very rare with wheat, barley, and oatsy the 
aggregate will remain homogeneous. The. yield and quality 
will of course vary from year to year, but such crowding 
out of individuals as takes , place will not affect the racial 
characters, and it is obvious that if these are constant, the 
' question whether this particular race is suited to the average 
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conditions of a locality, can comparatively soon be cletemiiiied 
by comparison with other varieties and races in cultivation 
under the same external conditions. 

Transferred to another environment the uniformity will 
be maintained, although the comparative yield and quality 
may he altered. 

Now suppose some of this pure race to be taken back and 
seeded in its original habitat, will the quality and yield be 
different from that obtained from seed of the mme pure race 
which has been grown there continuously ? 

A series of experiments bearing on this point has been 
made by the United States Department of Agriculture, and 
the results were recently given by Dr. Le Clerc, of the Bureau 
of Vegetable Physiology, at Washington, in a paper to the 
British Association. The American results dealt with the char- 
acters of the grain only. They showed that no difference in 
quality was traceable to what may be called previous place 
effects.” That is to say, that a series of plots alongside, seeded 
with grain all of the same original race, gave crops of similar 
quality, notwithstanding that the seed for each plot was grown 
the previous year in widely different localities, and was of 
widely different quality in consequence. The quality ” 
of the seed (so far as it was due to place effects”) was not 
transmitted. Only the racial ” characters were transmitted 
to the crop, and these were the same with the same race 
wherever the seed used was grown. It would be generally 
agreed that this accords with the general experience that 
within a particular race quality ” is determined by the 
immediate external conditions, I have made a series of 
similar experiments on a nursery scale at Warminster, and 
my results confirm the above with regard to quality. 

With regard to yield,” however, I have consistently in 
three following years found with one particular pure race of 
barley (and there seems no reason why this should not apply 
to any other race) significant differences in yield of grain due 
to the environment in which the seed was grown tlie proviouB 
year. For instance, with the particular pure race referred to 
(raised from a single plant in my nursery at Warminster in 
1902), the resulting crop was heavier after the seed liad been 
transferred to and grown on a strong clay loam, than after it 
had been grown on a poor chalk marl, when hotli were l)!*o'ught 
back to the original soil and grown alongside under preciscffy 
similar conditions. The explanation of di,fference in yield in 
one generation after a change of locality, as between two parcels 
of the same original race, can apparently only be put down to 
the fact that the seed itself brings with it something due to the 
soil or climate in which it was grown, which is useful ' to the 
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young plant daring the earlier period when it depends for 
nutrition on its own endosperm content. In the following 
year, when the progeny of both parcels of seed were resown 
I found no significant difference of yield, and there was of course 
no evidence that the racial character had been changed by the 
effects of environment. This instance is only of interest in 
this particular connection as illustrating one of the precautions 
necessary with reference to changes of locality when making 
variety tests ” of yield. It may be noted also, however, in 
passing, that effects of change of seed ” (well recognised in all 
ages in a vague and general way to be of great importance), is 
evidently a matter calling for more systematic study.^ It is 
certain that change of locality may lead with mixed races to a 
complete alteratioxi of the racial character of the aggregate. On 
the other hand it may possibly give a result the first year after 
transferrence, due merely to physical differences in the seed 
not affecting racial character, this latter being probably the 
only result to be expected in the case of a pure race. 

Lastly, What effects of natural selection may be expected 
with a hybrid cereal race ? 

It is doubtful at present whether we can be quite certain 
that any single plant selected from the progeny resulting from 
cross-fertilisation, as the starting point for a new race, will give 
us a pure race which is constant in the same sense as when 
there has been no crossing. Even if the Mendelian hypothesis 
of unit characters is fully accepted, there are evidently so large 
a number of characters ” which may be genetically different 
to a greater or less extent in the original pair of parent plants, 
that some amount of “splitting,” especially in the characters 
which are not obvious (or which normally fiuctuate widely 
with environment), may go on but pass unnoticed. Further 
experience will no doubt lead to greater certainty in extracting 
completely fixed individuals from amongst hybrids, and no one 
can see fields of some cereals now in general cultivation, which 
originally started from hybrids, and especially some of Professor 
Biffen’s hybrid wheats without feeling sure that they are— at 
any rate for all practical purposes — uniform. If, however, 
genetic (as distinct from fluctuating) variations do take place, 
these will, as the result of crowding out, be either established 
or eliminated in the aggregate in the course of time, accox*ding 
as the conditions are favourable or not to the survival of the 
individual plants in which they occur. 

On the whole it seems probable that with aggregates 
resulting from the progeny of hybrids, there will be more risk 

^ Lisle considered that “the changing of all seed whatsoever is of as 
much use and service as half the dung sufficient for a crop.” Observations 
in Agriculture, 1757, page SB. 

VOL. 70. K 
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of alteration of type tlirongli the action of natural selection, 
tiiaii 'with absolutely pure races stHrted from single i!idivid.nals 
which have not resulted from previous crossing. 

The conclusion, and th s is well confirmed by geiua*al 
experience, is that whatever the origin of any race of cereals, 
repeated artificial selection is necessary to maintain its 
uniformity. 

A further important point to note is that purely natural 
selection does not, in the case of mixed races of cereals, 
necessarily, or indeed probably, bring about increased rate of 
grain production, or even lead to a maintenance of the rate. 

The plants which survive in every field of mixed races of 
corn are not necessarily or even probably those of the most 
prolific (that is, abundant seed-hearing) race. We grow our 
cereal crops mainly with the object of producing grain, rather 
than straw, but the competition between crowded plants is 
maini^" in the vegetative stage, and it is not, either wi h the 
cereals or with most other species of plants, the good seed- 
bearers which are necessarily the most vigorous and the most 
likely to survive in the vegetative stages. 

Another series of experiments in my barley nursery at 
Warminster illustrates this point. 

In 1906 seed from four pure races of barley grown in the 
nursery for several previous years were taken. Three of these 
were wide-eared races of the Goldthorpe type, and the other was 
one of a Danish Prentice (h*?., Ai'cher) barley, called ‘‘ Tystofte.” 

Alternate rows of each of the four races were repeated 
thirty times. Rows were at equal distances and plants at 
equal distances, giving each plant equal soil space. Each of 
the rows was weighed up separately at harvest. The ‘‘wide 
ear” race which adjoined “Tystofte” in each group gave a 
higher average grain produce per row by nearly 50 per cent, 
than Tystofte.” Mr. W. B. Gosset kindly examined statis- 
tically the figures for the weights of the grain in each row, 
and found that the probability, taking into account the 
“standard deviation” of individual rows from the mean, was 
enormously in. favour of the “wide ear,” l)eing more prolific 
under the conditions than “Tystofte,” assuming that there 
was no “ interference ” of tlie one sort prejudicial to the other. 
Mr. Gosset’s examination of the figures for all the four races 
showed, however, that there was abundant evidence of “ inter- 
ference,” and on his suggestion in the following year, 11)08, 
these two races were grown, not in alternate rows, hut in 
alternate plots repeated twenty times. The field of “Tystofte” 
was 10 per cent, better on the average than of the wide ear, 
and the odds, taking each plot separately into account under 
these conditions, was very greatly in favour of “Tystofte.” 
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The multiplied nursery plot experiment was repeated in 
1909 with substantially the same result, and field trials also 
gave confirmatory resiiltsd 

The explanation of the apparently contradictory result as 
])etween alternate row and alternate plot planting in this 
case is l)otli obvious and instructive, as ])earmg on the 
operation of natural selection in cases of mixed seeding. 
The alternate-row planting in 1907 may be taken as a case 
of mixed seeding. The effect evidently was to crowd down 
the race, which, when sown unmixed, was the most prolific. 

T^ystofte ” has about a week longer growing period in an 
average season than the wide ear, but is also four to six inches 
shorter in the straw." There is no doubt that in this case there 
was crowding down of the slower growing and ripening variety 
by the taller-strawed, quicker-growing (though normally less 
productive) variety, which over-topped and shaded the other 
in the grain-forming stage. 

There is, in fact, afforded an illustration in respect of 
varieties of what would be generally accepted with regard 
to the effect of natural selection in the case of species, viz., 
that in a population of mixed species of different habits, it 
will not necessarily follow that tfie species which reproduce 
most abundantly when living apart will survive under 
conditions of free competition with other species. 

The foregoing illustrations seem to warrant the proposition 
that in order to determine an ‘‘order of merit” of any more 
than a quite temporary value as between aggregates of seed 
corn, comparison must be made between, at least approxi- 
mately, pure races. Aggregates of fluctuating composition are 
in a state of unstable equilibrium, and .comparisons between 
them give no results of general utility. 

We may conclude this part of the subject by saying that 
the whole problem of mixed versus pure races of cereals is 
very much on a par with the same problem in respect of farm 
live-stock. 

Pedigree stock is best if the average external conditions 
of the locality are more favourable to the particular race 
than to others, but except under these conditions may 
easil.y l)e less profitable than an aggregate made up of mixed 
breeds. 

^ I have some evuienee to show tliat series of small scale luirseiy cultiva- 
tions under precise coTiditions, supplemented by biometrical methods of 
interpreting the significance of the results obtained, may turn out to be of 
value for determining the relalive prolificacy of new races of cereals. The 
methcjd is obviously more economical than that of field plots for comparing 
large numbers of new races, such as the progeny of hybrids. I hope shortly 
to publish some account of the cultivations carried out at Warminster, with 
a view to systematising this method, 

' k2 ' ' 



132 


Pedigree Seed Corn. 

Pedigree ” gives to the grower aiid the breeder alike the 
quality ” of the produce which they require to the extent 
that this is determined by racial characters. Whether or not 
it gives vigour of constitution and productivity deptmds on 
suitability of the ‘M,)reod” to the conditions. 

Ill both cases, liowever, without pure races in which, the 
racial characters are constant, and which, therefoi*e can be 
systematically compared, we are groping in the dark in en- 
deavouring to olitain better adaptation of races to different sets 
of average external conditions, 

Ya-rirty Testing. 

In several other countries more attention has been given 
than in Great Britain to systematic “ variety testing ” of cereals. 
This is, of course, not to say that this country has been liehind 
other countries in the raising of good varieties and i*aces of tlie 
cereals. The present plea is not for the production of new 
and improved races which is proceeding as rapidly as our 
knowledge admits of, but for their isolation and for better 
means of judging of their adaptation to local conditions. 

What has been done witli maize in the United States 
affords one of the best illustrations of the value of variety 
testing. Tliis crop is, of course, of enormous importance in 
the States. The total area is over a hundred million acres — 
computed by the United States of America Department of 
Agriculture to have had a value of over 300 million pounds 
in 11)08, a mucli greater annuai value than that of the whole 
animal agricultural produce of all kinds in this country. 

In several of the great maize growing states variety trials 
were commenced more than twenty years ago under the 
direction of the State Experiment Stations. There is a great 
mass of literature on this subject, and the recent operations 
in one of the principal maize states will afford a good examples 
both of th,e method and value of well-organised systems of 
“ variety testing.” 

The state of Indiana grows about 4-^’ million acres of maize 
(three times the English acreage of wheat). The variety tests 
are directed by the Purdue University Experiment Station at 
Lafayette. ' 

Out of many hundred different varieties grown in differe!)! 
parts of the United States, twenty had been proved after a 
series of trials, , in past years to give good results in various 
parts of Indiana. ■ 

For the purpose of tlie more recent tilals, the state was 
divided into twelve districts. To a number of growers in each 
district a set of five out of the twenty varieties of maize are 
sent' annuaffy, The number of growers reporting on these 
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sets of varieties in 1908 was 245. There are therefore twelve 
different groups of comparisons of five varieties, each group 
comprising a considerable number of separate trials. Most of 
the varieties are included in the sets sent to more than one 
division. All the seed of each variety is from one growth 
within the state, and generally within the division. From 
time to time varieties which have been well tested and found 
deficient are omitted and new ones added. 

It is, of course, impossible to give the results obtained in 
any detail, but I have arranged a summary of them in the 
following table. 

The last report gives the yields obtained on each farm for 
three years 190G-8, and it also gives the average ‘‘ growing 
period” of each variety in each division of the state. The 
table, in the form in which I have arranged it, brings together 
average ‘‘ yields ” and growing periods,” and justifies a 
general conclusion (not expressly noted in the report, in which 
the figures are not summarised in this particular way), which 
transpires from a comparison of the -two sets of figures.^ 

Except in two divisions of the state the variety with the 
longest average growing period gives the highest average 
yields. The exceptional divisions are those in the extreme 
north, near the shore of the great lakes. Here the variety 
with the shortest growing period gives the highest yield. It is 
clear from the general distribution of maize that this part of 
the state is near the northern limit of the maize-growing area, 
and it is probable that either early or late frosts rule out all 
the varieties except those which require the shortest period in 
which to mature. “ 

This result accords with general experience in the case of 
other cereals, viz., that the varieties of any cereal with as long 
an average growing , period as the climate of the locality 
admits of, are- those which give generally the highest average 
yields., 

The average days growing period ” for maize in Indiana 
varies with each variety, and in each division of the rotate. 
The extreme limits being 104 days for “ early yellow Dent” 
(No.. 1 in Div, 1 & 2), which is grown only in the four most 
northerly divisions of the 'State, and 133 days for ‘‘‘ Johnson 
County Wltite Dent” (No. 5 in Div. 8 ’’to 12), grown in the 
more southerly divisions. The results clearly bring out the 
fact that the determinations of the average growing period 
of each variety is of value ,to ‘the growers. 

^ Purdue Uiuv. Agi-. Expt. Station Bulletin 132, 11)03, pages 
The table gives the average yields in 1908 only, these being the only 
strictly comparable figures for all the varieties tested, but the averages of 
the previous years bear out the same general conclusions even more strongly. 
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Variety testing of Mai^e in Indiana-^ 1908. 


Division 
of State 

No, of sots 
of trials 

Yield varieties tested in eaoli division 
arranjted in order of leiiyfth of tcrowing 
perio<i 

1st. 2n(l 3rd Itli dth 

Averaito bnsbels per Jicrc 

Lowest 

Hi V best 

1 

8 

4]i) 

37*3 

37-4 

37*5 

37*3 

37*3 

41*0 

la 

r> 

39-4 

39*7 

38*4 

43*8 

37*3 

37*3 

43*8 

2 

21 

49*9 

49-3 

49*6 

53*1 

51-2 

49-3 

53*1 

2a 

3 

U 

45-5 

43-7 

44*8 

44*1 

45*0 

43*7 

45*5 

12 

49*9 

50*9 

52*3 

51*3 

56*8 

49*9 

56*8 

4 

21 

52-1 

55*1 

53*1 

56*6 

57*4 

52*1 

57*4 

n 

19 

4r>‘0 

44*1 

45*8 

45*6 

48*4 

44*1 

48*4 

G 

19 

13 

49-1 

Uv9 

48*8 

51*3 

52*8 

46*9 

52*8 

7 

46*9 

47*8 

46*6 

48*0 

49*1 

46*6 

49*1 

8 

19 

43*4 

43*7 

30*6 

40*0 

41*9 

39*6 

43*7 

9 

19 

41*5 

42*8 

42*1 

43*2 

44*2 

41*6 

44*2 

10 

18 

4(>*3 

47*1 

45*6 

48*6 

51*0 

45*6 

51*0 

11 

31 

39*1 

41*9 

42*0 

43*3 

44*8 

39*1 

44*8 

12 

25 

35*5 

37*6 

35*0 

36*2 

40*4 

35*0 

40*4 

Mean 

44*6 

44*8 

44*4 

45*9 

47*0 

43*4 

48*0 

Average . 

Percent, above or) 
below average . J 

— l-5i’ 

-^1*1,^' 

45*3 

— 2*().t 

+1-3.^ 

+3-7X 

4.5 

;*3 

+ 5*9^ 

The differences in 

yield as between the varieties 

is very 


signijScant if it is remembered that to each clivisioi) of the 
state the five varieties believed to be the most suitable for the 
district were sent. When the averages for each of the twelve 
divisions are brought together there is shown an average 
difference between the highest and lowest variety sent into 
each division of over four and a half bushels per acre, equal to 
over 10 per cent. 

It should l)e also noted that each of the figures in this tal)l6 
represents the average of the combined results obtained by 
from six to thirty-one different farmex's, whose names and 
locations are given in the report, and their neiglibonrs are 
thei'efore in a positioxi to obtai'n seed from thoin of those 
races which appear likely to be ixiost profitable in tlie several 
districts. 

Each grower also notes in his report tlie variety which he * 
considers best adapted to his farm, which is generally but not 
invariably that which gnves highest yields in his particular case. 

Tiie United States Department of Agriculture in its repoids 
has frequently claimed that the enormous expenditure of pu!)Iic 
money involved in its operations is ixxore than, justified by 
px'aotical benefits which it would be impossible to obtain through 
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individual efforts. It may be worth while to look at these 
particular results from the point of view of possible benefit 
obtained compared with expenditure involved. 

The average yield in all the trials of 190G--7~8 was 
53 bushels per acre. The United States Department of 
Agriculture estimated the average crop of the state of Indiana 
for these years at 35 bushels. No doubt, however, the trial 
plots, in addition to good seed, had also in many cases the 
advantage of selected farms and selected fields. However this 
may be, the total value at the farms of the maize crop of the 
state of Indiana in 1908 is estimated by the United States 
Department of Agriculture at IG-^- million pounds. The cost 
of the Indiana experiment station (carrying out research and 
demonstration work also in many other subjects) to the United 
States Treasury is about 4,000/. per annum, and to the state 
itself about the same amount in addition. This would therefore 
be more than regained by the maize growers of the state alone 
if the information derived led to an average increased yield of 
only a few pounds per acre ; and after allowing for every 
possible experimental error, it appears fairly certain that 
the state derives more than full value for the cost of the 
investigation. 

It is, of course, impossible to dissociate the factors which 
affect the average production per acre, but a study of the statistics 
of grain acreage and production in the different states of the 
Union brings out some interesting facts. Here again detail is 
impossible, but it is significant that those states, of which 
Indiana is one, where the local experimental stations are most 
active in ‘‘variety testing,” are those in which average esti- 
mated produce per acre is increasing most, as it is increasing in 
several of the eastern and middle states, notwithstanding the 
facfc that the bringing into cultivation of fresh virgin soil has 
practically terminated, and a process of soil exhaustion is going 
on. For the ten years 189G-1905 the estimated yield of maize 
for the state of Indiana was 34 bushels against 29 bushels for 
the ten years 188G-1895. Only in the adjoining maize states 
of Illinois and Ohio are anything like these estimated increases 
shown, and in both of these states similar variety testing to 
that in Indiana has been going on for over twenty years. The 
estimated average yield in the whole of the United States was 
23*4 bushels in the first period and 25*9 in the second. 

Whatever may be the verdict on the value of any partictilar 
set of variety trials, it is certain that a very valuable part of 
the work of the United States Department of Agriculture has 
been the demonstration of the fact that to get the best profit 
from corn growing, not only good soil conditions, but also 
the best type of each species is necessary. 
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Coining nearer home similar work in other countries, and 
with climates more like our ownn may be l)riefly referred to. 

Stmden.— The Seed Station at Svalof in Scania, is pi*<d)al)ly 
at present tlie most completely ecpiipped organisation in tlie 
world for the breenling and study of the cereals. The iiivest-i- 
gatory part of its operations is supported' by a grant from the 
State. A number of valuable new races of wheats barley, and 
oats have been raised there, and a large proportion of the 
grain now grown in Sweden consists of tliese pure races. This 
organisation provides not only for the raising of new races by 
selection iiiuler a most complete system, and in later years 
also by hybridising on Mendelian lines, but also for continuous 
testing of these races in different districts in comparison with 
older varieties in respect of yield and quality. There is an 
independent commercial department working in association 
with the station which distributes seed of pure races. Many 
of these have become well established in other parts of Europe 
and in America. 

Denmark . — The system of ‘‘variety testing” of barley 
adopted for a long series of years by the Royal Agricultural 
Society of Denmark was described in a paper to the Farmers’ 
Club in 1905.' 

Here also there is abundant evidence of the value of the 
results to the grain growers of the country. Many thousands 
of comparative tests have been made, and the system adopted 
is a model for all such trials in respect of continuity and 
method. The last estimate of the average yield of barley in 
Denmark is considerably higher than in Great Britain, 
although the climatic conditions are certainly not more 
favourable. 

Ireland . — The Department of Agriculture in Ireland com- 
menced an extensive series of variety tests of barley in 1901. 

The resitlts have been fully reported on from time to time 
in the publications of the Department, and recently a compi- 
lation of them, entitled “ Barley Cultivation in Ireland,” lias 
been written by Mr. A. McMullen. Very deiinite conclusions 
liave been arrived at with, regard to the reBpectiv<3 values of 
different varieties, and the Danish results have been fully 
confirmed. 

It would appear to be proved ’that the same races of barley 
were generally most productive in both countries, and these 
races 'are now rapidly superseding 'Others in many parts of 
Ireland. 

There can be ' no doubt' that these trials have been of 
p’eat benefit to the barley growers ' 0 £ Ireland. The average 

^ Beaven : “ Yield atid Quality of English Barley,” Journal' of the 

Farmer^ Cluh^ December, 1905. 
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yield of barley in Ireland last year as estimated by the 
Department of Agriculture was 43*8 bushels of 56 lb» per acre^ 
as against the estimate of the Board of Agricultui‘e of 33 
imperial bushels per acre in Great Britain. Dor the previous 
ten years the estimated yields were : — Ireland, 35*8 bushels of 
56 lb. ; Great Britain, 33*1 imperial bushels. The exceptional 
difference last year was, of course, largely due to a more 
favourable season in Ireland, but there is very little doubt that 
the work of the Department in variety testing has had a con-r 
siderable effect in improving barley cultivation in Ireland as 
by general consent it has had in other directions. 

Germany . — ‘‘Variety testing” has been conducted in recent 
years on an extensive scale by the German Agricultural 
Society, and by local societies acting in co-operation with the 
larger society. There were in all 573 sets of trials in 1908, 
and of these 543 were of cereals. 

Registbation. 

In addition to “ variety testing ” the German Agricultural 
Society carries on an extensive establishment which undertakes 
the registration, inspection^ “ recognition,” and distribution 
of seed on behalf of its, members. These operations were 
described at length in an article in the Journal ot* the Board 
of Agriculture (June, 1909). Briefly stated, the register 
(“ Saat-gut Angebote ”) serves the purpose of notifying to 
growers where seed of pure races may be obtained. 

This society fulfils in Germany the same function as our 
own greater agricultural societies, and in addition to these the 
branch of its operations dealing with seed corn appears to 
have been particularly successful. 

It is only proposed here to deal with the question of 
registration in a tentative manner, and to put forward some 
of the more apparent pros and cons. The establishment of 
any such system would be an innovation in this country, and 
any objections which might be raised should be fully 
considered before any responsible society decided on initiating 
any similar scheme. 

Putting aside that part of the operations of the German 
society which deals with actual distribution, some of the other 
methods, and more particularly registration as applied to 
cereals, app'^ar possible of imitation with advantage in this 
country, with perhaps, some limitations and not improbably 
some improvements. 

It does not appear probable that the distributive part of 
the system (although it need not necessarily involve trading 
competition) would commend itself for adoption in this 
country, nor does this appear to be any naore a necessary 
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part of a system of registration than would be (to take as 
near a parallel case as can be quoted) any coiiiiiiercial trails- 
actions on tbe part of fclie various ‘‘ bi’eed ” societies wlio 
register onr pedigree herds and ilocks, 

Aii}^ scheme which might be adopted sboold tjike into 
account the interests not only of growers, but also of seed 
raisers and distributors. It would probably b'^giii in a 
comparatively small way. Tlie number of growers of pedigree 
cereals is limited, and whilst isolation of piii’e races and ineaim 
of identification may be important, many growei*s will remain 
satisfied with the more or less indefinite aggregates which 
at present form the larger part of the seed corn used in this 
country. The lousiness of dealing with these parcels would 
remain practically unaffected by any system of registration, 
since this could apply only to those established varieties which 
have been kept practically uniform by either their originators 
or others to whom the original stock ha^ lieen transferred, 
and to new races raised by selection or hybridisation, and it 
would appear that such a system would be distinctly beneficial 
to those engaged in the production and distribution of this 
class of seed corn. 

It is suggested that any register which was started should 
be published periodically, and consist of two parts : (i.) a 
description of the distinguishing characters of the variety or 
race ; (ii.) a list in two classes of — 

A. Original growers of distinct varieties or pure races, or 
those to whom the whole original stock had lieen transferred, 

B. Second-hand growers obtaining seed direct from 
growers registered in Class A, with the year when the seed 
was obtained. 

^ The German system of “ inspection ” and “ recognition ” 
might or niiglit not be added, or might be optioiml to those 
growers willing to pay the charges which would he involved 

A system might also be added for collection of sain pies of 
ripe crops of registered varieties, comprising entire plants 
(grain and straw) representing tlie ])roduce of say iidiv acre 
taken in aliquot parts from several parts of tlie fields or 
plots of registered variidies. These might form Bfivmlaril 
samples of convenient size for storing for raf(u*enco, ami 
might also, moreover, provide a collection of ex,ainpli‘.H for 
exhibition. 

Any such _8ysteins of registration, recognition, inspection, 
sampling, ^ and exhibition would, of course, re^piire careful 
consideration and working out in detail, and possible abuses 
of them should be provided against. This could only be 
attempted witii any hope of success by some organisation 
commanding the confidence of agricxilturists generally, and 
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also of the seed distributing industry, and it would probably 
be agreed that it would work best in this country on entirely 
voluntary lines. 

The historical, as distinct from the immediate practical, 
value of such a register would be considerable, and might 
perhaps in fiiiure be comparable to the present value of existing 
registers of pedigree animals. The present need appears to 
be further ventilation and discussion of the subject in its 
various aspects. 

E. S. Beaven. 

Warminster. 


CONTEMPORARY AGRICULTURAL LAW. 

It is proposed in this article to notice the enactments of the 
Legislature during the past year and the principal decisions 
of the Courts during the same period, which are of import- 
ance to those engaged or interested in agriculture. 

L— Legislation. 

During the parliamentary session of 1909 there has been 
no Act passed so directly affecting agricultural interests as the 
consolidating Agricultural Holdings and Small Holdings Acts, 
passed in the previous session of 1908. There are, however, 
two Acts of 1909 which are likely to be of considerable impor- 
tance to agriculture. The first of these, the Housing, Town 
Planning, ffec., Act, 1909 (9 Ed. 7 c. 44), is divided into four 
parts. Part I. deals with Housing of the Working Classes, 
Part 11. with Town Planning, Part III. with County Medical 
Officers, &c., and Part IV. is supplemental. Part 1. so far as it 
may affect the supply of houses for agricultural labourers alone, 
requires notice here. Section 1 extends Part III, of the Housing 
of the Working Classes Act, 1890 (53 and 54 Vic. c. 70), which 
enables local authorities to provide dwellings for the working 
classes in districts where there is, by the failure of private 
enterprise or from other causes, a dearth of accommodation, to 
every urban or rural district. The powers conferred by the 
Act of 1890 may therefore now he applied by any urban or 
rural district council without the necessity of any formal 
adoption of the Act. Section 2. enables a local authority to 
purchase land compulsorily for the above purpose, and not- 
withstanding that land is not inamediately required for the 
purpose, by means of an order submitted to and confirmed by 
the Local Government Board. The procedure for obtaining a 
compulsory order is stated in the first Schedule, and is much 
the same as that under the Small Holdings and Allotments Act, 
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1908. If objection is made to the cornpiilsory order a ioca,l 
inquiry ‘will be held, at which the parties interested .may 
appear, but counsel may not lie lieard or exqjert witnesses 
called, except when authorised by the Board. The objection- 
able provision of the Small Holdings and Allotments Act, that 
an order Avheii once confirmed by the Board is to become finiil, 
as if enacted in the Act, is repeated, and the jurisdiction of the 
courts to question the validity of an order is thus ousted. See 
the ease of ex parte Ringer, which exemplifies the mischief of 
this danse, and is quoted hereafter. The question of com- 
pensation to the owners and occupiers of land taken will be 
referred to a single arbitrator, appointed by the Board, who 
may not make any additional allowance on account of the 
purchase ])eing compulsory. Under Section 10 the Local 
Government Board have power to enforce by mandamus the 
exercise of their powers by any local authority in cases where 
such powers ought to have been, and have not been, exercised, 
and under Section 12 a County Council may act in default of 
a Eural District Council if satisfied that the latter body ought 
to have and have failed to exercise their power. Under 
Section 14, in the case of a contract for letting for habi- 
tation a house or part of a house at a rent, elsewhere than 
in London, or in a large borough or urban district, not exceed- 
ing 16Z., a condition will be implied that the house is in all 
respects reasonably fit for human habitation and under section 
15 an undertaking will also be implied that the house shall, 
during the holding, be kept by the landlord, in all respects, 
reasonably fit for human habitation. Section 44 gives a much 
needed power to the Local Government Board, if satisfied by 
local inquiry or otherwise that the erection of dwellings for 
the working classes in any district is unreasonably impeded .in 
consequence of any by-laws in force therein, to require the 
local authority to revoke such by-laws or to make new by-laws. 

The second new Act of Parliament which requires notice 
is the Development and Road Iinprovenient Funds Act, 1909 
(9 Ed. 7 c, 47), It enables, by Section 1, the Treasury, upon 
the recommendation of Development Commissioners appointed 
under the Act, to make advances to a Government depart- 
ment or fc.hrough. a Government department to |')ul")Iic 
authority, university, college, school, or institution, or 'an 
association of persons or company not trading for profit, either 
•by way of g.rant or by way (,)f loan for any of tlie following 
'purposes: (a) aiding ^ and developing agriculture and rural 
industries by’ promoting scientific research, instruction and 
experiments in science, methods and practice of agriculture 
(including the provision of farm institutes), the organisation of 
co-operation, instruction in marketing produce, and the 
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extension of the provision of small holdings, and hy the 
adoption of any other means which appear calculated to 
develop agriculture and rural industries ; (&) forestry 

(including (i.) the conducting of inquiries, experiments, and 
research for the purpose of promoting forestry and the teaching 
of methods of afforestation ; (ii.) the purchase and planting 
of land found after inquiry to be suitable for afforestation) ; 
{c) the reclamation and drainage of land ; {d) the general 
improvement of rural transport (including the making of light 
I’aihvays, but not including the construction or improvement of 
roads). For the purposes of the Act five Development Com- 
missioners are to be appointed (sec. 3), and every application 
for an advance under this part of the Act must be sent by the 
Treasury to the Government department concerned, to be by 
them referred, together with their report thereon, to the Develop- 
ment Commissioners (sec. 4). The department, body, or persons 
to whom an advance is made for any purpose involving the 
acquisition of land, may acquire and hold land for the purpose, 
and if unable to acquire by agreement on reasonable terms, 
may apply to the Commissioners for an order empowering them 
to acquire the land compulsorily, but no land may be authorised 
to be acquired compulsorily which forms part of any park, 
garden, or pleasure ground, or forms part of the home farm 
attached to or usually occupied with a mansion house or is 
otherwise required for the amenity or convenience of any 
dwelling-house. The Commissioners, in making an order for 
the compulsory purchase of land, must have regard to the 
• extent of land occupied in the locality by any owner or tenant, 
and to the convenience of other property belonging to or 
occupied by the same owner or tenant, and must, so far as 
possible, avoid taking an undue quantity of land from any one 
owner or tenant, or displacing any considerable number of 
agricultural labourers or others employed on the land.; (sec. 5). 
Disputed compensation on the purchase of land in England will 
be assessed by a single arbitrator, appointed by the Lord Chief 
Justice, and the Act does not contain the provision already 
noticed which appears in the Housing Town Planning, <&c., Act, 
and which prevents a court ot law from questioning the 
validity of an order for compulsory acquisition. The expression 
agricultxire and rural industries ’’ in this part of the Act 
includes agriculture, horticulture, dairying, the breeding of 
horses, cattle, and other live -stock and poultry, the cultivation 
of bees, home and cottage industries, the cultivation and 
preparation of fiax, the cultivation and manufacture of tobacco, 
and any industries immediately connected with and subservient 
to any of the said matters ” (sec. G). Part IL of the same Act 
constitutes a Road Board, empowered to make advances to 
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highway authorities in respect of tlie construction of new rcauls 
or the improvement of existing roads, and also themselves to 
coiistrnct and maintain any new roads which appear to the Board 
to be required for facilitatring rojid trailic (sec. <S) ; tliey may 
acquire land for the purpose of constructing a tiew road, and 
may, in addition, acquire land on (dthei* side of the proposed road 
within 220 yards from the middle thereof (sec. 11). Tliore is a 
saving provision as regards commons, open spaces, and allot- 
ments, which may not be acquired under the Act compulsorily 
except ])y provisional order conlirmed by Parliament, except 
where the order provides for giving in exchange for such land 
other land not being less in area certified by the Board of 
Agriculture and Fisheries to be equally advantageous to the 
persons, if any, entitled to commonable or other rights, and to 
the public ; but this provision does not apply to the acquisition 
of common land for the purpose of forestry, if the order pro- 
vides for the granting to the public of reasonable access to the 
land, for air, exercise, or recreation, or to the acquisit-ion of any 
common land, for the purpose of the construction of a new 
road or the improvement of an existing road within a rural 
district (sec* 19). 

There are also two minor enactments of the session of 1909 
which affect agriculture. One is the Board of Agriculture 
and Fisheries Act, 1909 (9 Ed. 7 c. 15), which gives power to 
appoint a second secretary to the Board who “ shall not, by 
reason of his office, be incapable of being elected to or voting 
in the Commons House of Parliament.” Sir Edward Stracliey 
has been appointed parliamentary secretary of the Board under 
this Act. The other is the Diseases of Animals Act, 1909 
(9 Ed. 7 c. 26). Avhich requires local authorities, for the pur- 
poses of the Diseases of Animals Acts, 1894 to 1903, to pay to 
veterinary surgeons or veterinary practitioners a prescribed fee 
not exceeding 2^*. 6cf. in respect of every notification of disease 
made to the local autliority or to any ollieer of the local authority 
in pursuance of an order under those Acts requiring notification. 

In connection with recent legislation, the case of ex parte 
Ringer (7 L.G-.E., 1041 ; 73 J.P., 436) is of consiclerable 
importance, and may liere be noticed as sliowing the 
trary effect of the provision for the eompulBory acapdsitiou 
of land in the Small Holdings and Allotments Act, 1908, 
which is repeated' in the Housing, Town Planning, Ac,, Act, 
1909, Mr. E, H. Ringer liehP Wliissons'ett Hail Farm, in 
Norfolk, which had been occupied by himself juid his 
family for many years. It comprised 363 acres of h,eavy 
land, oil wliicli it was impossible to keep slieep during 
the winter months. In April, 1908, he bought a farm, 
containing 181 acres of light land, suitable for sheep, and 
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precisely the kind of land which could be worked in con- 
junction with the Hall Farm. On October 8, 1908, he also 
purchased the Hall Farm, which he had formerly rented, 
though, as he stated, he would not have purchased it had he 
not secured the light land farm. After purchasing the two 
farms he had enlarged the farm buildings at the Hall Farm, in 
order that he might work the two farms together. For the 
working of the Hail Farm only the enlarged buildings were 
unnecessarily large. The Norfolk County Council served 
notice of an order, under the Small Holdings and Allot- 
ments Act, 1908, for the compulsory purchase by them of the 
whole of the light land farm for allotments, and the Board of 
Agriculture and Fisheries, notwithstanding Mr. Ringer’s objec- 
tions, confirmed the order. Mr. Ringer then applied to the 
Court of King’s Bench for a rule calling upon the Norfolk 
County Council to show cause why a certiorari should not 
issue to remove, for the purpose of quashing it, the order for 
compulsory purchase, on the ground that the order had been 
made in disregard of Section 41 of the Act, which forbids the 
taking of an undue or inconvenient quantity of land from any 
one owner, &c. This was refused, on account of the provisions 
of Section 39 (iii.) of the Small Holdings and Allotments Act, 
1903, whereby it is enacted that an order for compulsory 
acquisition under the Act, when confirmed by the Board of 
Agriculture and Fisheries, “shall become final and have effect 
as if enacted in this Act ; and the confirmation by the Board 
shall be conclusive evidence that the requirements of this Act 
have been complied with, and that the order has been duly 
made and is within the powers of the Act.” The Court there- 
fore held that it was prevented from having jurisdiction to 
entertain any questions in respect of the validity of any order 
already confirmed by the Board of Agriculture and Fisheries, 
the order having become ipso facto final, and having the effect 
of an Act of Parliament. The Judges pointed out that the 
Board is placed in a posidon of absolute supremacy by the Act, 
and the powers and jurisdiction of the Courts of Law are 
consequently entirely ousted when it has once confirmed a 
compulsory order for purchase or hiring. The Scottish case of 
Steivart v. WilUamuon (1909, Sess. Gas., 1254), which deals with 
Section 11 (i.) of the Agricultural Holdings (Scotland) Act, 
1908, which corresponds with Section 13 (i.) of the English 
Agricultural Holdings Act, 1908, is also important. The Court 
there held that the section applies to a valuation of sheep stock 
bet ween landlord and tenant at the expiry of lease, and that the 
value of the stock must be therefore determined by a single 
arbitrator under the section, notwithstanding that the lease 
may provide for a different mode of valuation. 
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IL_Dj30TSrONB OP THE COTJRTi^. 

1. Labour. There have boon many decisioiis on points 
arising under the Woidcnien’B Compensation Act, though 

only a few of these <^s])eciiilly concern agriciiltnrisiB. In 
Eowland v. Wriyht (Jhdh, J K.B., IHid ; 77 1(^71), it 

was held by the Court of Appeal tliat wliore a teamster in the 
course of his employment was taking Ills meal in tlK3 stal)le, 
and one of tlie stable cats flew at and bit him, and the bite 
resulted in serious injury, the accident arose “out of and in 
the course of his employment,” and that he was therefore 
entitled to compensation from his employer for the injury. 
In McLean v. Iloss Bay Iron and Steel Company (1909, 2 
K.B., 521 ; 78 L.J.K.B , 849), a man married the mother of an 
illegitimate child, not being himself the putative father. The 
three lived together, the son paying all his wages into the 
common family fund. The son having met his death by an 
accident, tlie husband and mother claimed compensation as 
“dependants” under the Act. It was held by the Court of 
Appeal that the husband was not within the class of depen- 
dants,” and also that the mother, though within that class, could 
not recover, as she must be taken to have been wholiy 
dependent upon the earnings of her husband, who was legally 
bound to support her. The Master of the Rolls doubted 
whether in the ordinary case of a husband and wife living 
together with other members of the family the wife can even 
claim, as distinct from the husband, to be dependent upon 
the earnings of a member of the famil^^ Avhose wages have 
gone to increase the common fund, and have not been in any 
way appropriated to the benefit of the mother as distinct from 
her husband. 

Marks v. Game (1909, 2 K.B., 516 ; 78 LJ.K.B, 853) is a 
decision under Section 4 of the same Act, which deals with cases 
of sub-contracting, and makes a person for the purpose of his 
trade or business contracting with another person (called the 
“ contractor”) for the execution by the contractor of any work 
undertaken l)y the principal, liable for injuries t(» workim*ii 
employed Ijy the contractor. It was in that case held tliat a. 
timber mercliant wlio bought certain trees standing, and con- 
tracted with Marks to fell the same, was not Iia!)le ixir injury 
which happened in tlie course of felling to Marks’ son, as tb*e 
son, being a member of Marks’ family, was not a “ workman 
employed” by Marks. It is to be borne in mind, liowever, 
that this section does 'not extend to cases where the contract 
relates to threshing, ploughing, or other agricultural work, 
and the contractor provides and uses machinery driven by 
mechanical power for the purpose of such work. . In that case 
the contractor only, and not ‘the farmer employing him, Is 
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liable for compensation for injury to any workmen employed 
by liim. 

Strong v. Treise (1909, 1 K.B., 613 ; 78 401) is a 

case of a different cliaracter and deals with the employment of 
children in agriculture. The child was a girl of thirteen years 
and seven months in the employment of a farmer to assist him 
ill dairy work. He was summoned for so employing her under 
the Education Acts, but was held to have committed no offence 
as the employment was justified by the provision of Section 1 
of the Elementally Education (School Attendance) Act (1893) 
Amendment Act, 1899, relating to the employment of children 
in agriculture and a by-law made by the Cornwall County 
Council thereunder fixing thirteen as the minimum year for 
exemption from school attendance of a child to be employed 
in agriculture. 

2. Stock, There have been several interesting cases which 
relate to a farmer’s liabilities and rights in respect of his 
farm stock. In Higgins v. Searle (100 L.T., 280 ; 7 L.G.R., 
640), a sow, the property of the defendant, happened to be 
straying on the highway without, as was found by the jury, 
any negligence on the defendant’s part. A horse in a van pass- 
ing along the highway shied at the sow, and a motor car coining 
in the opposite direction, to avoid running into the horse and 
van, turned and came into collision with a stone wail and was 
damaged. The owner of the motor car sued the defendant for 
the injury caused to his car, but it was held that in the absence 
of negligence the defendant, as owner of the sow, was not liable 
for damages in respect of the injury to the motor car. The 
Court of Appeal before whom the case came laid down that a 
farm animal straying on the highway is one of the ordinary 
risks taken by those using the highway, and if an accident 
happens owing to those risks without any negligence on the 
part of the owner of the animal no legal consequence follows. 
In this case the Court were only following a previous case of 
HadweUY.Rfghton (1907,2 K.B., 345; 76 L.J.K.B., 891) in which 
it was held that the owner of a fowl straying on the highway 
was not liable in damages to a cyclist whose bicycle was upset 
by the fowl. 

Loivenj v. Walker (1909, 2 K.B., 433 ; 78 874) 

is a very important case dealing with the liability of the 
owner of a savage animal for injuries caused to trespassers. 
The defendant occupied a field in which he placed a savage 
horse which was known to have bitten people on previous 
occasions. The field was in fact used by people as a short cut, 
though there was no right of way across it, and the defendant 
had put up boards warning trespassers. The plaintiff, who had 
no permission to enter the field, was crossing it, and in so doing 
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was bitten by the defendant’s horse. He sued the defendant 
for damages for the injury he had sustained and was awarded 
100^^. damages in the County Court. On appeal to the King’s 
Bench Division this decision was reversed, the Courfc liolding 
the plaintifi: to be a trespasser, and laying down that a tres- 
passer cannot maintain an action for damages sustained while 
trespassing in a case wdiere the savage animal is not kept for* 
the express purpose of attacking trespassers. A man has a 
right to ket^p a savage animal and there is no duty on him 
so to keep it as not to injure a trespasser. This case lias 
quite recently been taken to the Court of Appeal, who affirmed 
the decision of the Court of King’s Bench, holding that the fact 
that the defendant knew that the pulilic habitually crossed tbis 
field without leave did not impose upon him towards persons 
so crossing any duty not to keep an animal such as tlie horse 
in question in the held, though one Judge (Lord Justice 
Buckley) dissented from this conclusion (1910, 1 K.B. 17J). 
The result would of course have been dift’erent if tliere had 
been a right of way across the field, for it is clear that a farmer 
would have no right to turn an animal known to be savage 
into a place where the public have a right of passage, and 
he would be liable if he did so for any resnltiog injury. 

There have been two cases of injury caused to stock. In 
Hague Y, Bmcaster Rural Gouncil (1(H) L.T., 121 ; 7 L.G.B,, 
129), a stream was polluted by effluent from a sewage farm of a 
local authority, and three bullocks of the plaintiff died in con- 
sequence of drinking" the water. It was held tliat the local 
authority was liable for the damage caused and that it was no 
defence to the claim that the action was not brought within 
six. months of the death of the ])ullocks, inasmuch as the 
pollution of the stream commenced some time b ick a.ml was 
continued until tlie commencement of the action, and therefore 
there had been a “continuance of injury or damage ” wliicli 
enabled the proceedings to be commenced under Section 1 (a) 
of the Public Authorities Protectioifs Act, i899>, at any time 
within six, months next after the ceasing thereof. The action 
was ihercfon^ lu'ougljit in time, as it was commence<l la.J*o:re the 
act complained of, /.c., the |)ol lotion, liad ceased. 7\}r ranee v. 
Ilford Urban (hmieil (7 L.G.R., (H), 554 ; 99 847) was a- case 

where a horse clied from over-cvxertion in })ulHiig n> waggon 
over loose granite laid 5 indies deep on the whole widlh of a 
certain lane for a- distance of 40 or 50 yards. The waggon 
contained a load weighing some 3 tons and was drawn by two 
liorses. The plaintiff to whom tlie horse lielonged alleged 
negligence on the defendant Councirs part in the following 
respects : (1) tliat the liighway was not closed ; (2) tliat it was 
not repaired in* halves; (8) that no warning notice was put up ; 
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(4) that the road was not scarified ; (5) that an excessive thick- 
ness of stone was laid over the whole road. The before , 
whom the case was tried found (1) that there was negligence 
on the part of the defendant's servants ; (2) that the driver 
could not taking reasonable precautions have avoided the 
consequences of the negligence ; and (3) that the death of the 
horse was the natural and necessary consequence of the negli- 
gence. On these lindings judgment was entered by the County 
Court Judge for the plaintiff. The Court of Appeal, however, 
held that the plaintiff: could not recover as the driver of the 
waggon had the opportunity of appreciating the difficulty and 
danger to his horses and elected to run the risk of crossing 
the loose granite instead of turning back. Having so elected, 
damages could not be recovered from the road authority, 
although their servants might have been guilty of negligence. 

The case of Johnson v. Wilson (1909, 2 K.B., 497 ; 78 
L.J.K.B., 912) related to the exemption of farmers from the 
necessity of taking out dog licences. The Court decided that 
where a certificate of exemption is claimed by a farmer under 
Section 22 of the Customs and Inland Revenue Act, 1878, in 
respect of two clogs ‘‘ kept by him solely for use in tending 
sheep or cattle,” the Justices are not entitled under Section 5, 
Sub-Section 1 of the Dogs Act, 1906, to refuse their consent to 
the grant of such certificate merely on the ground that they 
consider that only one dog is necessary for the stock on the 
applicant’s farm. Lord Alverstone, L.J., said, The Justices 
have asked us whether a Petty Sessional Court is bound under 
Section 22 of the Act of 1878 and Section 5 of the Dogs Act, 
1906, to give their consent to two exemptions from dog duty 
in the case of every applicant who, being a farmer, keeps two 
dogs solely for use in tending sheep or cattle on an enclosed 
farm. The C|iiestion must, in my opinion, be answered in the 
affirmative. Subject to the Justices being satisfied that the 
above-mentioned conditions for obtaining exemption are 
fulfilled, the applicant is entitled to exemption in respect of 
two dogs, and the Justices are not entitled to cut down the 
exemption to an exemption for one dog merely because they 
think that one dog is sufficient for the applicant’s farm.” 

3. Landlord and Tenant, The decisions during the past 
year bearing on the legal relations of landlord and tenant as 
regards agricultural land are not numerous. Be Viola's Lease^ 
Humphrey v. Stenhury 1 Ch., 244 ; 78 L.J.Ch., 128), is 
to the effect that where there is a lease to two Joint lessees for 
a term of years determinable on notice by the lessees,” the 
notice to be effectual should be signed by both of them, and 
will not be good if signed by one only in the absence of proof 
(express or implied) of the authority of the signing lessee to 
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a,ct on behalf of liis co-lessee. The very recent e,ase of M'mh v. 
Lucas (Times, 21 Dec,, 1909) is veiy iinportaiit decision on 
the right of a tenant to ploiigli up grass land. The dethiidant 
was a 3?- early tenant ot 215 acres of land, of w'hicli 55 ai^res 
were arable at ihe comnunuannent of the tenancy. In 1H95 
the tenant sowed 22 ac!*eH of tlie arable with grass secjd. In 

1901 lie broke up 9 acres of this and grew wlieat on it, and in 

1902 he again s<'>wed it with grass seed, and so it reinaiiieil 
until the , last year of the tenancy. In 1909 the tenant 
received notice to quit and claimed payment from the land- 
lord for the grass laid down, and threatened, in case of refusal, 
to plough up the land. The landlord then commenced an 
action for an injunction to restrain him from so doing on the 
ground that the defendant threatened to commit a breach of the 
covenant against committing waste or spoil or ploughing up 
pasture land. Mr. Justice Eve refused the injunction, holding 
that land arable at the date of the agreement and for many years 
previously had not become pasture land within the covenant, 
• because the tenant had in subsequent years left it for a con- 
siderable period in grass. He also held that the threat to 
plough up the grass did not involve a breach of the covenant 
to farm the land upon the most approved system of husbandry. 
An act which would not have been a breach, of this covenant 
if the tenant was not under notice to quit could not be 
converted into a breach by the service of the notice to quit. 
This decision is in accordance with the general opinion of 
tenant farmers, who consider that their liability under 
covenant or custom not to plough up pasture or meadow 
land only extends to such land as was in that condition at the 
commencement of the tenancy. A tenant may, tlierefore, 
under a threat to plough up grass land seeded at his own 
expense, indirectly compel the landlord to compensate him 
therefor at the expiration of the tenancy, though the Agri- 
cultural Holdings Act, 1908, givcvS him no compensation for 
laying down permanent pasture unless the previous written 
consent of the landlord has been ol^tained. 

Eating, Green v. Neivporl Union (1909, A.C. 55; 
78 97) is an important decision on rating Jaw. A 

sea^waiMiad been constructed for the purpose of pi'otecting 
various, farms from ^inundation by the sea, and rent-charges 
were, by a local Act by arrangement, irnposiHl upon some only 
^ot the farms protectc‘-d for the purpose of maintaining the 
works, although these also benefited the remainder of: the 
farms. The Court of Appeal refused to allow the deduction 
of any part' of the rent-charges so imposed in arriving at the 
rateable ^ value of the lands on which they were imposed, 
considering that the rent-charges did not in principle ditfer 
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from a mortgage created by a landlord in respect of wbicli, 
admittedly, no deduction could be allowed. The House of 
Lords reversed this decision, holding that the rateable value 
of the lands liable to the rent-charge should be ascertained on 
the footing that all the protected lands, whether liable to the 
rent-charge or not, contributed in proportion to the benefit 
which they received. The Lord Chancellor said, “ No doubt, 
if this is done, a deduction will have to be allowed on those 
lands which enjoy protection, but are exempt from contri- 
Initing. I cannot see why this should not be so. These 
exempted lands have somehow acquired rights as against the 
other lands, whether by purchase or by some other means, in 
the remote past. They are, on that account, more valuable to 
their owners, and the contributing lands are less valuable. 
But the rating authority is not concerned with that.” The 
result was that the lands affected by the rent-charge were 
held entitled in the assessment of rateable value to a deduction 
of a proportionate part of the rent-charge,, though not of the 
whole as it was at first contended. 

5. Produce. Under this head there are three cases dealing 
with the supply of milk which may be noticed. In Tyle^ry. 
Dairy Supply Company (6 L.G.R., 422 ; 98 L.T., 867), it was 
held that a medical officer of health, or other officer authorised 
by Section of the Sale of Food and Drugs Act Amendment 
Act, 1879, to procure samples of milk in course of delivery for 
the purpose of analysis, has not necessarily himself to procure 
the samples, but may do so by his agent acting under his 
instructions. 

Bellamy v. Great Western and Metropolitan Dairies^ Ltd. 
(6 L.G.R., 772 ; 98 L.T. 757), was a case where the defendant 
company were prosecuted under the Weights andTMeasures 
Act, 1875, Section 25, in respect of a milk chum .belonging 
to them, for having in their possession for use for trade a 
measure which was unjust. The churn ,was one of several 
churns supplied by the company for use by a farmer who 
sold milk to them. They were marked to indicate barn 
gallons, and the farmer in fact . estimated the quantity of 
milk supplied by him from the marks, and /made out con- 
signment 'tickets stating the quantity in each chuim 
accordingly. As a rule the company accepted the tickets 
as correct for the pimpose of their accounts with the farmer, 
though they kept accurate measxires for testing the quantity 
'of milk if necessary, and used those measures for measur- 
ing the milkMf there was any doubt as to the quantity. 
The secretary of the company stated in evidence that the 
company never measured by the marks on the churns, and 
never intended them to be used as measures by the farmer or 
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others, but only as an index of the height of the milk in the 
churns. There was also evidence that a chuni accurately 
marked as a measure in the tirst instance, would, owing to 
usage to which it would be >subjected in ti'aiisit, at once cease 
to be reliable. The churn in, question was examined while mi 
its way to the farmer empty, and it was proved tliiit tlie marks 
were inaccurate in favour of tiie company to tlie extent of 2k 
pints in 17 gallons. In a case stated by the Justices, the (Joiirt 
of King’s Bench held that there was evidence on which the 
Justices were justified in concluding that the cliurn was not 
used by the com})any as a measure, but only as a vessel for 
conveyance of milk, and that they wtre therefore right in 
dismissing the information. In LetolsY, Weatlieritt (7 L.G-.R., 
502 ; 100 L.T. J()7), Lewis was prosecuted for selling adulter- 
ated milk which was found on analysis to have had abstracted 
from it 14 per cent, of milk fat, and set up the defence, 
under Section 25 of the Food and Drugs Act, 1875, that lie 
had purchased the article in question as the same in nature, 
substance, and quality as that demanded of him by the 
prosecutor and with a written warranty to that effect, and 
that he had. no reason to believe at the time he sold it 
that the article was otherwise. He proved that the milk 

had been supplied by Messrs. C who had originally 

supplied him with milk under a written contract for the 
supply of warranted piire new milk,” and continued to 
supply him under a verbal arrangement under which nothing 
was said as to warranty of the milk, but the milk had been and 
was always supplied in churns, each bearing a label with tlie 
words ‘‘^Pure new milk.” It was held that the label con- 
stituted a warranty within the section with which the milk 
was bought by Lewis, and that the other conditions of the 
section being fulfilled this defence was good. 

6. Fertilisers and Feeding Stuffs. Needham & Go. v. 
Worcestershire County Council (7 L.G.R., 595 ; 100 Ij.T., 901), 
was a decision on a case stated by J\.istices on a |).rosocution 
under the Fertilisers and Feeding Staff’s Act, 1901), which l)y 
Section 1 (ii.) recjuires a vendor selling for use as food for cattle 
or poultry, any'article artificially p,repar(Hl, to give the purcljaser 
an invoice stating the percentages (if any) of oil and albumi- 
noids in the article.” The ve,ndor sold sluups with an invoice 
stating that they contained i per cent, oil and 1 per cent, 
albuminoids. This statement was e.rroneouH, the percentages 
being in fact far higher, viz., Jk<S9 per cent, and 15*75 per cent. 
The Court held that the vendor had not committed an o.ff‘eiice 
under Section 6 (i.) (a) of the Act, which makes it penal to fail 
without reasonable excuse to give the invoice required by the 
Act, as an invoice had in fact been delivered. The offence, if 
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any committed, was against Section 6 (i.) (&), wiiicii deals witli 
the delivery of an invoice false in any material particular to the 
prejudice of the purchaser, but for wiiicli he was not prosecuted. 
If he had been, it might have been difficult to succeed, as the 
percentages were much higher than those stated in the invoice, 
and the purchaser, in fact, obtained a ])etter article than 
appeared by the invoice. Lord Alverstone at the same time 
expressed no opinion as to whether or not sharps came within 
Section 1 (ii.) of the Act. 

Aubrey J. Spencer. 

15 Old Square, 

bincolii’s Inn, \Y.O. 


AGRICULTURAL COMPETITION. 

A PRECISE presentation of fluctuation in the supplies of 
agricultural commodities from foreign and colonial countries 
ill recent years, competing with home products in our markets, 
would involve the tabulation of a great mass of figures, which 
it is considered desirable to avoid. Ifc will be understood, then 
that in this article nothing more will be attempted than state- 
ments in general terms of the comparative importance from 
this ])oint of view of the chief sources of our agricultui'al 
imports, together with such indications of probable growth or 
decline in the future as are afforded by available evidence. 

Wheat. 

For a great number of years up to the beginning of the 
present century, the United States had been almost invariably 
by far the largest contributor to our imported wheat supply, 
Russia being usually second. This preponderance continued 
until 1904:, when India was in the top position, Russia being 
second, and Argentina third. In that year our imports of 
wheat grain from the United States were comparatively 
insignificant, as they were also in the following year, when 
Russia, Argentina, and India, in the order given, sent us more 
than three-fourths of the total. In 1906 the United States 
recovered the top position, but had to give place to Argentina 
in 1907 and 1908 in respect of wheat grain alone, though not 
if flour be included. The last-named country first became an 
important exporter of wheat in 1893, since which year a great 
advance has been made, of course with fluctuationB, the total 
shipments to all countries having been recently from four fo 
five times the quantity of the year just named. 
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Ill consequence of the rapid increase of ],)opiilatioii in the 
United States, and the steady exiiaiistion of iinocciipicHl land 
suitable for wheat growing, it seems proliahle tliat the ex]K>i> 
table surplus of that countj*y has reached its iiinit, except in a 
season of extraordinary pj'oduction, although it is possible that 
a permanent high level of prices for that cereal, might lead to 
its substitution to some extent for maisie, now regarded as the 
most profitable corn crop where it flourishes. In Argentina, on 
the other hand, there is an immense area of land suitable for 
wheat at present unoccupied, and needing only immigrants to 
bring it into productiveness. Russia may also increase her 
exports for years to come ; hut our share in them has always 
been subject to great and sudden fluctuations. This has been 
the case also with contiubutions from India, which does not 
promise any steady increase, if any increase at all in an 
average of several years. 

Canada was an insignificant contributor to our wheat supply 
until considerable progress had been made in the settlement of 
Manitoba and the North Western Territories, since which time 
progress has been rapid and great. Both in 1907 and 1908 the 
Dominion was ahead of Russia, standing fourth in the former 
year and third in the latter. The progress of wheat-growing in 
the Commonwealth of Australia has been extremely slow, and 
the shipments to this country, except in an occasional year 
of great abundance, have not yet reached large <limensions, 
although they have more than once amounted to about one-tenth 
of the total. The tendency, however, seems to be towards a 
more rapid advance in the future. Roiimania usually ranks 
next to Australia, but far below that source of our wheat 
supply. 

Flour. 

By far the most important source of our supply of wheat 
flour is the United States, whence we have usually received 
at least three-fourths of the total for many yciars past. Tiier (3 
was a time when Hungary was an important (contributor; but 
recently the receipts from that country liave “fallen to small 
dimensions. Caiuida for some years has occupied tlm seccond 
position. 

. ' When flour in equivalents of grain is added to wlieat, the 
comparisons given above in relation to grain remain unaltered, 
excepting,' as already stated, in comucction with the United 
States in 1907 and 1908, when the addition of flour placed that 
country much above Argentina. It follows 'tliat up to the 
present time there have been very few -years in recent times 
when the United States failed to stand first in supplying us 
with wheat in one form or another. . , 
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Barley. 

Russia has long been the most important ' source of our 
imported barley supply, followed by Turkey in the great 
majority of years, but occasionally by Roumania, the United 
States being usually fourth, and occasionally third, through 
changing rank with Roumania. 

Oats. 

In supplies of oats Russia again has long taken the leading 
position, though in 1908 there was a falling off in her ship- 
ments to this country, and Argentina for the first time ( ame to 
the top. The latter country has only recently become an 
important contributor to our imports of oats, 1907 having 
been the first year in which we received any considerable 
quantity from that source. The quantity had not previously 
I'eached half a million hundredweights, whereas in 1907 it rose 
to 1,645,700, and in 1908 to 5,235,800. Previously Germany, 
Roumania, and the United States had changed places in the 
order of exports of oats to this country in different years, 
Canada occasionally coming in as a fourth, and New Zealand 
once in ten years instead. Sweden, at one time an important 
contributor, has fallen into an insignificant one for some years 
past. 

Pulse. 

Our iuiports of beans and peas are on only a small scale, 
and they are made up of little contributions from a great num- 
ber of sources, the supplies from some of them being inconstant. 
Thirty countries are in the list for beans, and thirty-two for 
peas, although our imports of the former have not reached 
2,000,000 qr. for several years, and those of the latter have 
lately fallen below that quantity. Turkey, Egypt, and ' India 
are usually the largest shippers of beans to this country, while 
India, the Netherlands, Germany, and Canada send us the 
greatest quantities of peas. 

Maize,. 

Up to 1901 the United States had supplied us with a much 
greater quantity of maize than any other country. Roumania 
in most years, but Russia occasionally, standing second in this 
connection. Since that date, however, except in one year, 
Argentina has been the greatest contributor. It was not until 
1895 that Argentina began to export maize extensively, but. the 
progress has been rapid since that year. Roumania still sends 
us large quantities in good harvest years,, but is a very irregular 
source of supply, as also is Russia. Although the production 
of maize in the United States has increased enormously in the 
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last ten years, tlie exports have dwindled, as the g'reat niajority 
of growers prefer, as the saying is to ‘"sell it on the lioof.” 

Bkeos. 

The United States, France, Germany, New Zealand, Chile, 
and the Nethei'laiids, are the chief sources of our supplies of 
imported clover and grass sec3ds. This has been the case for 
many years, excc?pt tiiat Chile has not long been among the 
largest contributors. Cotton seed comes chiefly from Egypt 
and India ; linseed from xii^gentina and India ; and rape from 
India and Russia, Tares are most extensively supplied by 
Germany, Turkey, and Russia ; and garden seeds by France, 
Germany, the United States, the Netherlands, Italy, and New 
Zealand. 

Oxii-SEED Cakes. 

Linseed and cotton-seed cakes come from many countries. 
Taking them together, the supplies are greatest from the United 
States, Egypt, Russia, Germany, India, Mexico, and Canada. 
Russia sends all but a trifling proportion of the small quantity 
of rape-seed cake which we import, usually only from 5,000 to 
11,000 tons. 

Hops. 

The chief advance in competition with English hops in 
recent years has been that of the United States, and that has 
not been very remarkable. Belgium, the Netherlands, and 
Germany keep about on a level with the quantities which they 
sent to us ten years ago, one year with another. Competition 
has become keener only because the consumption has been 
reduced. 

YEGETABIjES. 

France is by far the largest contributor to our imports of 
potatoes ; but her supplies have fluctuated without increasing 
in the last ten years. Germany or Belgium was usually second 
up to 1904 ; bxit both have since fallen to a much, lower j)lace, 
as it liardly pays them to compete with our main crop at such 
prices as have been current in recent years. France, on tlie 
other hand, sends us early potatoes, which Ixave not BuiXered 
from extremely low prices, and thus is a]>lc to' coniiniie a 
profitable trade. Similarly the Channel Islands keep up tlieir 
supplies. The chief increase ixi recent years has been that of 
contributions from the Canary Islands. 

Spain sends us from one-third to one-half of our total 
imports of onions, Egypt and the Netherlands following in 
the order of quantities. 

The Canary Islands have come to the top as shippers of 
tomatoes to this country, having sent us over half of our 
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total imports in 1907 and 1908, Tiieir consignnieiits, how- 
ever, arriving mainly in the late autumn and 'winter, affect 
English growers much less than supplieKS from the Olianiiel 
Islands, France and Spain are extensive contributors, but not 
to an increasing extent. 

Fruit. 

We imported more apples in the five years ended with 1.898 
than in the five ended in 1908, and the quantities sent by the 
two largest contributors, the United States and Canada, were 
about the same each for the quinquennial periods. Auskalia 
and Tasmania have increased their quantities, while France, 
Belgium, the Netherlands, and Germany have fallen behind 
their earlier consignments. 

France, Germany, and the United States supply the greater 
part of the pears we import. Among them only the United 
States have made any headway, and the exception is not 
important, Canadian consignments, although small, have 
increased, no doubt in consequence of the development of 
fruit-growing in British Columbia, The comparison of totals 
for the two quinquennial periods is the same as in the case 
of apples. It is also the same for plums, of which France is 
much the greatest contributor. 

Apart from apples, by far the most serious foreign com- 
petition which British fruit-growers have to face is that of 
bananas, the imports of which have steadily and enormously 
increased. In 1900 the number of bunches was only 1,287,442, 
although it was well up to the average for the time. In 1908 
it was 6,389,445. The increase is mainly in supplies from 
Costa Rica and the British West Indies, the latter of which 
are practically bounty-fed by our Government, by means of a 
steamship subsidy paid to develop the production of bananas 
in Jamaica. 

Live Stock. . 

Russia supplies more than half the few horses which we 
import, France, the United States, Iceland, and Greenland 
being the chief other contributors. 

Our sanitary restrictions limit the number of sources of 
supplies of cattle and sheep, while they pi’acticaily exclude 
pigs altogether. Imports of cattle have dwindled in recent 
years, even from the few countries which can supply them 
now that European countries and Argentina are scheduled. 
For a great number of years from one-half to two-thirds of 
our imported cattle have come from the United States, Canada 
having been second in importance as a source of supply, as 
was Argentina so long as her cattle were allowed to enter our 
ports alive. The last named country was gaining ground greatly 
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wlieii OUT ports were closed to her cattle and sheep, and there 
is no doubt that the progress would be continued if the present 
embargo were removed. Oa.nadii now sends us only about as 
many cattle as she sliipped to us ten years ago, a,nd fewer thaii 
she contributed five ^^ears bac'k, while the receipts from tlie 
United States have fallen oil nearly one-half since 1905. 

Much interest attaches to the causes of the dwindling of 
cattle shipments from the United States. The chief cause is 
the steady absorbtion of the cattle ranges of the West by 
settlers. It may prove in course of time that a multitude of 
small breeders and feeders will make good the loss of the 
ranges as feeding grounds ; but hitherto there has not been 
any approach to such a compensation, and the best authorities 
in the country are of opinion that it will not be realised for 
a great number of years. In the meantime the population 
of beef consumers is increasing rapidly, while beef cattle 
are decreasing. There were 4 , 287,000 fewer of these animals 
at the beginning of 1910 than in 1907 . 

A secondary cause of the reduction of exports has been the 
high price of beef in the United States. Again, the high price 
of maize has led to the slaughter of a great number of calves 
and half -fa.t beasts, while the growing importance of the dairy 
industry makes a great call upon heifers. 

Our imports of sheep have become quite insignificant, In 
1882 we imported 1 , 124 , 391 , but there has not been any 
approach to such a number since 1895 , when the total was 
over a million. By 1909 it had fallen to 8 , 131 . Before 
our ports were closed to sheep from Argentina, that country 
had displaced the United States as the chief contributor. At 
present the. latter country and Canada send the few sheep we 
are receiving, though occasionally we get a small number from 
Iceland and Greenland. 


Meat. 

In referring to beef, salt meat may be left out of considera- 
tion, as it lias long been a dwindling trade, even tinned beef 
having declined since the Chicago scandals were published, 
though a partial recovery has taken placse sitice 1907. 

, What, has been said as to the decrease in the i,inports of 
cattle 'from the United States applies also, altliough in a lem 
marked deg'ree, to receipts of beef' from (-hat country. Up 
to 1904 more than half the fresh lieef we imported catue from 
•the United States, wliereas now it is only about om^-fo'urth, 
and since 1904 Argentina’ has been ahead of that country, 
se,uding us more 'than twice as much in liK)8. New Zeala'ud 
has also ' made a, peat advance. If the Lin ley qirocess, liy 
'Which a large consignment of beef 'in a chilled, as distinguished 
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from a frozen condition, was recently conveyed from 
Australia, proves a success, large increases from that part of 
tlie world, as well as from New Zealand may be expected, and 
these are likely to do more than cover the decrease of 
shipments from tlie United States. It is a curious fact that 
the use of this process has been prohibited ].)oth in Argentina 
and the United States, on what grounds is not clear. But if 
the process allows of meat being sent from Australia in a 
chilled state, it will probably be generally adopted. Hitherto 
Canada has not been a great exporter of dead meat. 

Imports of mutton and lamb have continued to increase. 
New Zealand is the greatest contributor, followed somewhat 
closely by Argentina. These two countries send three-fourths 
of our supply, Australia contributing most of the rest, though 
we get a considerable quantity from the Netherlands, and 
Chile has been making headway recently. 

Pigs’ meat of various kinds comes most extensively from 
the United States, Denmark, and Canada, in the order given. 
These three countries sent us 7,250,756 cwt. out of a total of 
7,753,799 cwt. imported in 1908. Russia, France, Belgium, 
and the United States supply most of the poultry, and the 
Netherlands, Russia, and Egypt, most of the game. 

Eggs. 

Russia is a long way first with eggs, supplying us with 
nearly twice as many as any other countxy. Denmark' stands 
next, followed by Germany, Belgium, and France. These five 
countries make up between two-thirds and three-fourths of 
the immense total of over eighteen million great hundreds 
(of 120) that we import in a year. The total had long been 
increasing almost every year up to 1904', since which date there 
has been a reduction. The prices paid for imported eggs 
would not be remunei'ative to home producers, and it seems 
impossible that their production in such countries as France 
and. Germany, where corn is dearer than it is in England, 
can leave any profit upon their sale. The average imported 
price in 1904 was Is. for , over eighteen eggs, and ail the 
expenses of collection and transpox't, as well as the foreign 
dealer’s profit, have to be deducted., The price has risen since 
the year named, but no higher than Is. for fifteen to sixteen, 
and probably less than Is. for twenty is paid to the producers. 
It xnay be sxipposed that they feed their liens cliiefly upon 
tail com and house scraps, and that they have no idea of the 
cost of production. Eggs are among the few farm products 
that have risen rather than fallen in price in this country since 
the time of agricultural prosperity. 
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Butter. 

Our ittiporfcs of butter, wliicb nearly doubled between 1894 
and 19()G/wiieii they readied the iiiaxiniuiii, have d,edi!ie(i 
slightly, chiefly on account of decreases in shipments froin 
Canada, Australia, and tlie United States. From the country 
last named they were lu^ver very large, a,ud now tliey hav(^ 
fallen to an insignificant quantity. Denmark is much the 
most extensive contributor, followed by Russia, France, 
Sweden, Australia, and New Zealand. Russia, (Finland) lias 
made the greatest liejulway in recent years, while Denmark, 
with some fluctuations, has greatly increased her consign- 
ments in a series of years, those of 1908 representing the 
maximum. Margarine, which competes with our butter, 
comes chiefly from the Netherlands. The quantity under its 
proper name has decreased greatly since 1892; but whether the 
quantity of adulterated Initter, which should be vStyled margarine, 
has fallen off or not it is impossible to say. Unfortunately, our 
latest Act relating to the sale of butter allows adulterated 
stuff to be sold under other names tha,n tiiat of margarine. 

Cheese. 

For a great number of years the bulk of our imported 
cheese came from the United States. In 1878, for example, 
nearly three-fourths of the total were derived from that 
source, and as recently as 1885, or possibly a little later, that 
country was still the greatest contributor. Canada, however, 
had then been steadily gaining ground on the strength of 
superior quality of her cheese and its freedom from the 
adulteration with extraneous fat which iin|.)alred the prestige 
of her chief rival producer. By 1901 Canada was sending 
us nearly three times as much cheese as we received from 
the United States, and in 1908 she sent us about fifteen times 
as much. Both the Netherlands and Now Zealand now sup|)iy 
us with more than twice as much as the United States sends. 
Indeed, if the figures for the eleven rnontlis of .1909 ended 
with November be taken into account, New Zealand’s 
contribution, is six times that of the United States, whence 
the supply has become ('I'viite xinimpo, riant. New Zt ‘.aland 
has made the greatest advance in, tlx^ (exportation clnu'^se 
in recent years, though. Canada still sends considerably more 
than half the total, Australia at onc^ lime scteined likely to 
be a considerable competitor, but has su|)])lied ns with, only 
small quantities of cheese occasionally in recent y(iars. Our 
total imports of cheese have fallen off since 191)9. 

Mit.k ^nd 

In spite of several efforts to capture our fresli milk market 
the result is entirely unimportant. The supply of condensed 
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milk, altliongh large, has not increased since 1900. The 
Netherlands supplies ns with by far the greatest quantity of 
sweetened condensed whole milk and nearly all the separated 
milk, France, Norway, Belgium, and Italy being also consider- 
able contributors of the former. Norway stands first with the 
unsweetened article, followed by France. In recent years milk 
powder has been imported to an increasing extent, chiefly from 
Denmark and France. Most of the cream is sent by Prance, 
Norway being second in the quantity supplied to this country. 
The quantity has not at all greatly increased since 1900. 

Wool. 

It is hardly necessary to state that Australia is by far the 
greatest exporter of wool to this country. New* Zealand stands 
second, and would be in the top place if the several states of 
Australia were referred to separately, as the Dominion stands 
above even New South Wales. South Africa is third in 
quantity of supplies, and India, in some years, and Argentina, 
in others, is fourth, followed by Chile and France. Other 
sources of supply are numerous ; but no country, other than 
those named above, contributes as much as 10,000,000 lb. 
towards our great quantity of imports. We export nearly half 
as much wool as we import. 

Mai^xjkes. 

Apart from nitrate of soda and guano, most of the manures 
we import are raw materials for their manufacture. Nearly all 
the nitrate of soda comes from Chile, though Germany con- 
tributes a small quantity ; and Peru is the main source of our 
supply of guano. Of basic slag we import very little, less 
than 10,000 tons having been received in 1908. Bones for 
manufacturing arrive from a great many countries, India and 
Argentina being the only extensive contributors. The greatest 
shippers of phosphate of lime and rock phosphate to this 
country are unspecified islands in the Paciflc and the United 
States, followed by Algeria, France, Belgium, and Dutch 
Colonies. Germany is by far the most important contributor 
of unspecified manures, and particularly potash. 

iMXmBMENTS AND MACHINES. 

The classification of our imports of implements, tools, and 
machines is not as definite as could be desired. Under 
implements and tools ” there is . no distinction between 
those of the agricultural and other classes ; but it may be 
assumed that the implements are nearly all agricultural, and, 
as to tools, machine tools are excluded. More than three- 
fourths, Judging from values, which alone are given, are 
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received froBi the United Btaten ; hut tfiere has been a great* 
decrease— about sixty- two per cent. — in imports from that 
source since 1904, pro])al,>ly laM^anse British inaniifactiirens have 
recently imule imphnnents siiiiihu* in tyi)e. to those whicli wc‘, 
receive' from the 'lTnite<f Btates, It seoms strange that tlie 
Netherlands should stainl si^cond in this connection, and 
probably fiiis is in .relation to tools rather than implements, 
andt(>,to«hs not nearly all agricultiiraL France, Ge.rmany, 
and Canada follow in tlie order given, not one of tlieni, 
however, having sent goods of the value of 20,00(U. i,n a year. 
Canada has luade some advance since 1904. The tigiires 
relating to agricultural steam engines are too insignificant to 

worth, notice, the total weight in 1908 being only twenty- 
six tons. Other agricultural machines come chiefly from the 
United States, Canada being the only other important con- 
tributor. The total value in 1908 was under 726,0(.)()/. 

Futubei Competition. 

There are many reasons for believing that agricultural 
competition in the future will never again l)e <|nite as severe 
on the whole as it has been in the somewhat recent 'p^^s^b As 
the land suitable for cultivation becomes more and more 
occupied, and population increases, the tendency, it seems, 
must be towards an enhancement of the demand for agricul- 
tural commodities relatively to the demand. It is true that 
there are vast tracts of land in Canada, South America, 
Australia, South Africa, and the Russian Empire as yet un- 
cultivated ; but nearly ail of it is distant from a port, and but 
little of it comparatively is at present served by railways. 
The cultivation of these great tracts would be profitable with 
a somewhat high level of prices, but not otherwise. The 
px'ogres^ of settlement upon fresh land, except ii,i the United 
States, has been very slow, because prices have been too low to 
encourage it. As tlxe population of the world increases, more 
and more land will be needed to supply it wit/ix food, and 
consumers will be constrained to pay enough to rernler the 
cultivation of this additional laixd profitable. 

^ Possibly some great discovery xnay add greatly to t.he 
productiveness of the soil ; but' in that case '.rarnuuvs in this 
country would share in its advantages, so tliat i.iie- sevi'afity of 
coxnpetition with them would not bec(,)mo more acute in 
consequence of the discovery. Wlien it was first i:‘<')un.d tliat 
nitrogenous manure could be derived from tlie aianosphere, 
some writers indulged in sanguine predictions as to a vast 
Increase in the productiveness of the land fr(.).m this tapping of 
an inexhaustible supply of nitrogen. Possibly some cheap 
method of obtaining the valuable fertiliser may be discovered 
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hereafter ; but at present the new manure is no cheaper in 
relation to its efficiency than nitrate of soda or sulphate of 
anamoiiia. The point to consider, however, is this : that 
agricultural competition cannot be made more severe by any 
discovery, the advantages of which will be shared by farmers 
all the world over, or, at least, that if there were any difference 
in the incidence of the advantages, it would be in favour of the 
comparatively advanced farmers of such countries as our own. 
Apart from any such fresh means of increasing the yield of a 
given area of land, both the extension of cultivation and the 
more general adoption of high farming in new countries would 
involve a moderately high level of prices, so that neither would 
render more severe the competition which farmers in old 
countries have to meet. 

To take the case of wheat, it is certain that in recent years 
the increased production in the world has lagged behind the 
increased demand, and the result has been a higher level of 
prices since 1906 than that of the eight years ended at that 
date. There is some evidence to indicate that the advance is 
having the effect of stimulating a moderate increase in the 
world’s wheat area ; but then this is absolutely necessary to 
supply the bread-eaters of the world with their principal 
food. There is every reason to believe that a further advance 
in prices will be necessary to bring into cultivation the 
tracts of land, remote from a port, which will be needed for 
wheat-growing before many years have passed away. 

If we turn to live-stock produced to supply meat, it has 
already been shown in the case of the United States that the 
closer settlement of the land has reduced the facilities for 
breeding and rearing cheap cattle and sheep. It is true that 
more meat could be produced on well-cultivated farms than 
on ranches, but only at a greater expense ; and thus we come 
again to the argument that a fairly high level of prices will 
be necessary to keep the supply up to the demands of a 
growing population. 

Although there are countries in South America; besides 
Argentina in which there are great opportunities for the 
increased production of cattle, it will take many years to leyel 
up the native stock to the quality necessary for an important 
beef trade with Europe, and it is not likely that the progress 
will more than keep pace with the demand, even allowing 
for a steady development of the cattle industry in Australia. 
The undeveloped resources of South Africa in this connec- 
tion are extexisive, but are handicapped at present, not only 
by the slow progress of inaproved breeding, but also, and 
more seriously, by the liability of the herds to be decimated 
by diseases peculiarly fostered by the climate. 

VAT. TA M" 
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Small fanners in all countries are disposed to keep dair}^ 
cattle ratlier than beef animals, and yet there is no evidence 
of an excessive supply of dairy produce. Butter and clieese 
have both sold well for two or three years, and yet our 
imports have not increased since 1906. Moreover, siicli 
addidona to our supplies as have taken place have l)eeii chielly 
those from old countries, while those of the United States 
have become insignificant, and even Canada has fallen 
back. 

Prospects as to the future of our foreign and colonial 
supply of mutton are somewhat, doubtful. Against the fact 
that there is scope in Australia and Argentina for a great 
increase in the number of sheep, there is to set off the coii“ 
sideratioii that in both these parts of the world the flocks 
are liable to be decimated by drought. Australian flocks have 
not yet fully recovered from the enormous losses suffered in 
a series of droughty seasons, although several years have 
elapsed since the last of them. Until systematic arrange- 
ments have been made for a water supply, without which 
it is shockingly inhumane to breed large numbers of sheep 
in dry regions, there will be no certainty of a steady increase 
in the number. In Argentina, such severe and prolonged 
droughts as that of 1909 are much less common than they 
are in Australia, and yet the number of sheep in the country, 
so far as the doubtful statistics enable us to judge, has 
decreased by over 7,000,000 since 1895. Sheep have never 
been much in favour in the United States or Canada, and 
our imports from both these countries have greatly decreased 
in recent years, while the supply of mutton from the United 
States has become insignificant, and Canada does not export 
it to us. It is also to be noticed that sheep have been reduced 
ill number in nearly all old countries, and. that the world’s 
total is much smaller than it was some years ago. The great 
fall in the prices of sheep and mutton from which our flock- 
masters suffered in 1909, was due rather to an increase in 
our own flocks than to imports. 

Considerations which apply to the probable futtire of tlie 
trade in mutton apply also to a considerab,le extent to that 
of wool, but not fully, because we receive large of 

wool from some countries where tlie sheep are not good 
enough in quality for the export mutton trade. Tlie demand 
for wool increases so rapidly, however, that there does not 
seem to be any reason to expect that the supply will ever 
be excessive for many years at a time. 

Prospects as to future prices are perhaps less hopeful for 
culinary vegetables and fruit than for any other products of 
the land, but rather on account of excessive home production 
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than because of any probable increase in imports. The great 
multiplication of allotments and small holdings has had a 
marked effect upon the trade in' vegetables particularly, as 
many thonsaiuls of families who were at one time buyers, 
now supply tliemselves and sell a surplus to their neighbours, 
or send it to market. With respect to potatoes, the growth 
of productive varieties, the custom of sprouting the seed 
tubers, and the improvement in cultivation and manuring 
have peiananeiitly increased the yield from a given area of 
land ; and if, in any season, there is a comparative scarcity, 
so that prices are fairly good, Germany is always ready to 
send large quantities to our markets. 

In the case of fruit, although growers in countries which 
have seasons earlier than ours continue to “ take the cream 
off the market,” it is chiefly the growing home production 
which in good crop years brings prices to an unremiinerative 
level. But with fruit and vegetables alike, great benefit to 
produ(iers might be attained by the re»organisation of our 
wasteful and unsatisfac: ory system of distribution, under 
which middle men obtain more profit in a few hours’ trading 
than growers derive from the labour and expenditure of 
a year. 

William E. Bear. 

Magham Down, Hailsbani. 


THE GLOUCESTER SHOW, 1909. 

Although seventy Royal” Shows have now been held 
in different parts of the country, yet on only one previous 
occasion has the city of Gloucester been the place of meeting, 
and that so long ago as 1853. The Show of that year, in 
common with ail the other ShoAvs of the Societ^^ before 1858, 
resulted in a loss — of 2,084^^. We are told that “Hhe weather 
at the opening Avas so unfavourable — rain failing 
and incessantly for four and twenty ■ hours, with b kt'" little 
intermission for twelve more — that the ShoAvground was 
converted, into a quagmire. During the night preceding the, 
second day of the Show the yard was coated with sawdust 
brought from neighbouring saw mills, the footways were 
planked out, and thus, with improving weather, visitors wex'e 
able to move about with some degree of comfort.” 

The Show of 1909 at Gloucester can hardly be said to have 
fared any better, as far as the weather was concerned, than the 
meeting of fifty-si^?: years ago. 
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SO1110 details of tlio two G-loiicestor Shows and of the 
two Shows held in the neighboni’iiig city of Bristol are 
tabulated below : — 


y ear 

Flivcc! of. 
Meeting' 

I 

1 rresiilent 

1 

1 1 

Iiuple- 

luents 

ontereU 

KntrieB : 
of live 

HtOCjlC 

FerHons 
priyiun? for 
aUaiiBsictu 

FiuJuiciiil 
Iteault 
(+ :== Profit 
— =:Loh8) 

1842 

1853 

1878 

1909 

Bristol . 
Gloucester . 
Bristol . 
Glouc.ester . 

Mr. Henry Handley, M-P. . 
Lord Aslibiirtou . 

Col. Ivin/xscor.o, C.B., M.P. . 
Earl of Jersey, Q.C.B.. . 

455 

i,Hoa 

6,837 

4,682 

510 

737 

1,354 

2,980 

Noi’ccord 
30,245 
122,042 1 
88,39(5 

& 

— 1,806 

- 2,084 
-4- r,6R7 

— 327 


The Sliowgi'ound was situated to the west of the city, about 
a mile, from the stations of both the Great Westeiii and the 
Midland Railways, on parts of Alney Island, knowui as Castle 
Meads, Oxlaaze, and Portham. The site, which comprised 
some 102 acres, was pear-shaped, and was bonnded by the 
River Severn, the sidings of the Great Western. Railway, and 
Over Causeway, the main road from Hereford and Monmonth. 
The public entrance btiildings were erected at the western 
end of the ground, facing the Severn, and were approached by 
a foot-bridge over the river, which had been constructed 
specially for the Show. The entrance for exhibits and goods 
was in Over Causeway, near the Westgate Bridge. 

The usual time for holding the Show was reverted to this 
year, viz., in the week following the Ascot Race Meeting, 
the doors being opened to the public at 8 o’clock on the 
Biorning of Tuesday, June 23. The judging in the different 
departments commenced at 9 a.m., and was continued, notwith- 
standing hailstorms and frequent heavy showers, through- 
out the day. Tlie Veterinary Examination of the Horses 
entered for competition in the Breeding Glasses was commenced 
at 6.45 a.m. and concluded by the time settled for starting the 
judging. 

On the Wednesday the Show was visited by His Majesty the 
King. The special train conveying His Majesty arrived at 
Gloucestei* slmrtly after noon, and at t'iie Guildhall, on. tlie way 
from th,e station, Addresses from the City and County werc^ 
presented to His M,a;jeBty. Owing to the main entrance beiiig 
only a|)proacluil)le over the foot-bridge, a special entrance was 
provid(,Hi in Over Causeway, and on arrival attlio Bhowyard the 
Royal procession was conducted by the Honorary Director 
through the Stock Yard to the Royal Pavilion, where, after His 
Majesty had been received by the President (the Earl of Jersey), 
Lord Moreton presented an Address from the Royal Agricultural 
College, Cirencester. The King, on re-entering his carriage, 
proceeded to the Working Dairy, and afterwards inspected a 
number of prize animals in the sheep and cattle classes. His 
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Majesty returned at 1.30 p.m. to tlie Royal Pavilion, -where he 
honoured the President his presence at luncheon. 

Shortly before 3 p.m. His Majesty drove through the 
Implement Yard to the Horticultural Exhibition, alighting 
to inspect the exhibits, which were of special excellence. 
On leaving the horticultural section His Majesty proceeded to 
the Royal Box in the Grand Stand, where he remained for 
about half-an-hour, watching the Horse Jumping. Leaving 
the Showground a little before 4 p.m., a visit was paid by the 
King to the Cathedral, and the Station was reached about 
4.30 p.m., for the return journey to town. 

Rain fell during the forenoon of Wednesday, but during 
the greater part of the time His Majesty was in the Showyard 
the sun was shining. 

In honour of the King’s visit, the Mayor of Gloucester (Mr. 
James Bruton) gave a Banquet in the Guildhall on Wednesday 
evening, which was attended by the President, Council, and 
Officials of the Society. 

On Thursday the General Meeting of Governors and 
Members was held in the Large Tent, when cordial votes of 
thanks were passed to the Mayor and Corporation, the 
Gloucester Local Committee, and the various Railway Com- 
panies, for their exertions to promote the success of the Show. 
(A full report of the meeting appears at pp. xxiv. to xxviii. of 
the Appendix.) The weather throughout the day was very 
showery. 

Friday, the first Is. day, was, without doubt, the wette^i^ 
of all, and, although on the last day, Saturday, the morning 
was fairly fine, rain fell heavily and continuously from 
about half-past three in the afternoon xintii the close of the 
Show. 

The following statements give (1) the nximher of visitors 
admitted by payment at different times on each day of the 
Gloucester Show, and (2) the total daily admissions on each 
day at the last seven Shows. 


(1) Adnimions hy Payment at Gloucester, 1909. 


. 

Day of Show 

11 a.m. 

1 p.m. 

3 pm. 

6 p.m. 

Bay’s total 

Tnesday (rKS'.) .... 

Wednesday (2.s*. (V/.) . 

Tlnirsday (2.s‘. fWZ.) 

Blriday (!.<?.) .... 

Saturday (i^\) . 

584 

7,079 

4,639 

I 11,857 
: 5,391 

1,102 

12,898 

11,1)96 

24,721 

12,437 

1,431 

19,308 

14,531 

28,838 

18,184 

1,487 

19,914 

15,419 

30,165 

21,039 

1 

1,492 

20,019 

15,452 

1 30,281 

1 21,162 

Total Admissions 

88,396 
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(2) Total daily admdssion-s at Gloucester^ IDOl), compared with 

previous six- Shows. 


P, rices of 

Admission 

Glouces- 

ter, 

h)09. 

New- 

cy,$it.lo, 

1908 

Lincoln, 

1907 

Derby, 

190()' 

Paxlt 

Royal, 

1905 

Park 

Royal, 

19()-:} 

Park 

Royal, 

1903 

Five Shillings .... 
Half-crown .... 

Half-crown .... 
One Shilling .... 
One Shilling .... 

1,492 

20,019 

15,452 

30,2.S1 

21,152 

2,397 

32,142 

28,880 

98,489 

51,959 

1,680 
22,835 
22 725 
51, ’888 
33,878 

2,752 

25,060 

46,055 

44,070 

2.770 
7,684. 
7,754. 

5.770 

2,011 

9,375 

10,912 

14,175 

10,457 

2,685 
12,057 
11,403 
i 20,569 
18,299 
1 . . 

Totals . 

88,390 

213,807 

133,000 

119,143^ 

23,978" 

52,930'* 

1 

65,013 


1 Derby, lOOfi-Only one Half-crown day. 

2 l»ark Royal, 190r)--No Five Bbilling day ; third day, price of admission {2s. 6fi.) 
reduced to Is. after 2 p.m. 

3 Park liioyal, 1904- Second and third days, price of admission (2s. 6d.) reduced 
to Js. after 4 p.m. 

The following statements contain particulars of the entries 
in the several sections at Gloucester in 1909, as compared with, 
the seven previous Shows and the Gloucester Meeting of: 1853 : — 


Entries of Live Stock, Poultry, and Produce. 



(Jloa- 

cester, 

New- 

castle, 

UJ08 

Lluc(»ln, 

IWOT 

Derby, 

isiue 

Park 

Iloyal, 

11)05 

Park 

Royal, 

i«04 

Park 

Royiil, 

1003 

Carlisle, 

1003 

(RoU- 

ccfll.er, 

1853 

Horses . 

b599 

^664 

"506 

"563 

3372 

"365 

422 

521 

97 

Cattle 

U,,146 

"948 

"1,030 

"926 

898 

867 

944 

667 

199 

Sheep 

■^802 

"695 

"672 

"564 

591 

525 

520 

645 

292. 

Pigs 

433 

312 

368 

266 

252 

227 

222 

178 

149 

Total . 

2,980 

2,619 

2,576 

2,319 

2,113 

1,984 

2,108 

1,911 

737 

Poultry . 

754 

768 

826 

811 

871 

i 

763 

653 

304 

Produce , ; 

765 

416 

572 

525 

493 

544 

609 

401 

- 


^ ExcluBivo of Double .Entries. 

® Exclusive of Draught Horses and the Harness Olassos. 


Shedding in hnplenunt Yard (in feet). 


Descriptioa of 
Sliedciing 

(4lou- 

coBfcer, 

MOP 

New- 

liioa 

runeolii, 

U»()7 

Derby, 

U>»(! 

Park 

Royal, 

iuor» 

I’arlc 

.Royal, 

11)04 

P.'trk 

RoyjiJ, 

i»0.*{ 

CfiriiHle. 

lUOD 

Ordinary 
Machinery . . 
Special . 
(Seeds, Models, 
&c.) 

FtHU, 

7,575 

2,420 

2,891 

Feet; 

6,490 

2,585 

2,060 

Fwfc 

7,650 
, 2,165 
3,251 

.Feet 

7,818 

2,520 

2,692 

Feel. 

(5, .55)0 
1,750 
1,629 

Fe(‘t 

7,630 

2,000 

2,032 

Feet 

9„3(i0 

2,670 

2,555 

P(‘et 

(1693 

2,079 

2„321 

Total . 
CExciuHiye of 
open ground 
Bpacel 

12,88(5 

12,035 

■j 

13,066 

13,030 

9,969 

11,722 

14,585 

11,093 

No. of Stands. 

1 437 

3S9 i 

417 

424 

289 

350 

466 i 

340 
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The following table gives details as to the prizes offered 
and the classes and entries of each breed : — 

STATEMENT OF PRIZES, CLASSES AND ENTRIES. 


HOESES 

AND 

Cattle 


Glasses 

Entries 

HORSES 




Prizes 


— 

&3,003 

Hunter 


10 

94 

Polo Pony . 


5 

36 

Clereland Bay or Coach i 
Horse .... 

2 

10 

Hackney , 

Hackney Pony . 


9 

59 


4 

17 

Shetland Pony . 


o 

13 

Welsh Pony 


2 

9 

Shire .... 


9 

111 

Clydesdale 


8 

38 

Suffolk . . . 


5 

34 

Riding Classes . 


9 

98 

Harness Classes 


12 

114 

Draught Horse . 


E 

8 

Jumping , 


4 

83 

Total for HORSES 


1 

! 

7241 

CATTLE 




Prizes 


— 

£,2,m 

Shorthorn . 


16 

423 

Lincolnshire Red 




Shorthorn 


7 

52 

Hereford. . 


9 

92 

Devon . , . , 


8 

50 

South Devon . 


5 

30 

Longhorn . 


4 

21 

Sussex 


5 

20 

Welsh .... 


6 

30 1 

Red Poll . . . 


5 

43 1 

Aberdeen Angus 


7 

46 1 

Galloway , 


4 

^ ! 

Highland , 


2 


Ayrshire . 


2 

16 

Jersey .... 


7 

158 

Guernsey . 


6 

u 

Kerry .... 


4 

40 

Dexter 


4 

58 

Milk Yield. . . 


12 

93 

Butter Tost 


2 

45 

Total for CATTLE. 


114 

1,2811 


SHEEP, 

Pigs, Poultry, 

PRODUCE 

Classes 

Entries 

SHEEP:- 



Prizes . 

— 

&2,015 10s. 

Oxford Down 

5 

57 

Shropshire . 

10 

146 

Southdown . 

6 

79 

Hampshire Down 

9 

90 

Suffolk .... 

6 

32 

Dorset Horn. 

5 

26 

Ryeland 

4 

16 

Kerry Hill (Wales) . 

4 

24 

Lincoln .... 

7 

47 

Leicester 

4 

]7 

Border Leicester . 

3 

35 

Wensleydale. 

3 

13 

Kent orRomney Marsh 

6 

79 

Ootswold 

10 

52 

Devon .... 

3 

15 

South Devon 

5 

37 

Dartmoor 

3 

11 

Exmoor . , 

3 

22 

Cheviot . . ... 

3 

14 

Lonk .... 

3 

10 

Herdwick . 

2 

9 

Welsh .... 

2 

10 

Black-faced Mountain 

2 

12 

Total for SHEEP . 

108 

1 

8331 

PIGSP^" 



Prizes , 

— 

&n0 10s. 

Large White 

6 

84 

Middle White 

6 

62 

Tamworth . 

6 

55 

Berkshire 

6 

120 

Large Black 

6 

84 

Lincolnshire Ctirly- 



coated - . . 

0 

38 

Total for PIGS . . 

36 

433 

TOTAL FOR STOCK 

' 422 

1 3,271 

POULTRY 


1 

Prizes .... 


m2 Ms, 

Entries .... 

98 

754 

PRODUCE 



Prizes .... 

— 

6s, 

Entries .... 

64 

765 


Grand Totals for ) 

LIVE STOCK, EOTJLTET, \ 58^ Classes , 4,790 Entries . je9,924 18s. « Prises 
and PEODEOE. j 

^ Animals exhibited in more than one class are here counted as separate entries. 

® Including £660 for Farm Prizes, £145 tor Implements, £229 for Horticultural 
Exhibition, £120 for Competitions. 
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Description op Exhibits. 

A complete list o£ the Awards, witli. fall information 
as to exl]il)itors, breeders, pedigrees, * 0 ., of tlie prize-winning 
animals, will be found in the Appendix to this ’Vohirne, 
preceded liy a list of the olticials and Judges at the Show 
(see pp. xxxix. to cxv.). The particulai-s given in the following 
pages are, as usual, based mainly on the oflicial reports 
furnished, by the judges. Photographs of all the Champion 
animals in the Cattle classes are reproduced on this occasion. 

Horses. 

Though not so strong as at Newcastle, the entries of 
horses were — with this exception — larger than at any Show 
since the York Aleeting of 1900. There were 599 horses 
entered in the 84 classes, as against 664 in 95 classes at 
Newcastle. The Shires had the largest representation with 
111 animals entered. 

Hunters. — On the whole, these classes were quite fair. 
The Judges would have liked to have seen more (especially 
of the better quality), in most of the classes. The winner 
in Class 3 (three-year-old geldings), was an exceptionally 
nice horse, and a nice gelding got first prize in Class 2 (two- 
year-olds). The yearlings were the best in the filly classes, 
and the Judges were disappointed at not seeing more than 
four three-year-old fillies. The two classes for brood mares 
were good, both in numbers and quality. 

The Riding Glasses may he considered fair generally. 

Polo and Riding Ponies.— Class 11 (stallions foaled in or 
before 1906) was, unfortunately, small numerically. The 
first two were very beautiful animals, and Spanish Her-o — the 
wiinier-^although beginning to show signs of age, scored in 
action and hone. This animal again won the Male Charn- 
pionshij). Othrae, the second prize animal and Reserve 
Champion, was full of quality. White Wings, third prize, 
was a nice young horse, and polo bred. There was, however, 
a sad falling oif in the other two competitors. Class 12 
(colts, fillies or geldings, foaled in 19U8), was a strong class, 
and they were all so good, tliat it was difficult to select the 
best. Vision, tiie winner, was a beautiful and promising 
colt, and should develop into a champion if he goes on all 
right. The fillies were smaller and less foj-ward than the 
colts, and it was difficult to do them justice as compared 
with colts. In Class 13 (colts, fillies or geldings, foaled in 
1907), Mayonincen, the first, and Tith, the second, showed 
most quality, although Flash, third prize, should make a 
valuable animal. These three were lovely ponies. Class 14 
(fillies or geldings, foaled in 1906) was extremely weak. 
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Florentine^ the winner, was a very nice well-bred filly, good 
enough to win in a strong class. Glass 15 (mares, with foals 
at foot) was a very strong one, composed of beautiful blood- 
like mares, with plenty of bone and substance, as well as 
quality, and looked like playing polo or breeding polo ponies 
up to weight. Actress^ the winner, up to great weight, was 
again Female Champion. Redstone^ second prize, was full of 
quality, and was Reserve Champion; 

Riding Glasses. — In Class 64 (mares or geldings, light 
weight, foaled in or before 1905) Flo., the winner, was a very 
nice pony, short backed, big and handy, with lovely mouth, 
and well broken. Luxury., second prize, was a beautiful 
quality mare, but not so handy as the winner. Dearest., the 
third prize, was full of quality, but not so temperate as she 
might be or up to so much weight. There was a great falling 
off in the rest of the class. In Class 65 (heavy weiglit mares 
or geldings foaled in or before 1905) Penylam Perfection., 
the winner, was a nice, quick, handy pony, up to plenty of 
weight. The Nun, second prize, was a beautiful blood mare 
to look at, but her shoulders seemed short and loaded. Oijosy, 
the third prize, was a nice strong pony, smaller than the 
other two, but up to some weight, though with not so much 
quality as the others. 

Cleveland Bays or Coach Horses. — The number of entries 
was disappointing, especially the class for mares, in which 
there were but three exhibits. In Class 16, seven stallions 
came into the ring, all sound horses, and representative of 
the two breeds. The, winner, RilUngton Surprise, was a 
horse of fine quality and character, with good free action 
and likely to develop into a capital sire. The second prize 
horse, Aislahy Pride, was a more powerful horse, but not made 
on the same lines as the winner. Aislahy Hero, placed third, 
was of nice qualitjq but requires more time to develop. The 
winner of the brood mare class, Madeline, w^s a mare of 
fine quality and action, and had a very good foal. The second 
prize mare, Forget-me-not, was a good mare, big and strong, 
but rather lacking in quality. Hawthorn Beauty, awarded 
third prize, was a mare of very fine quality, but too light of 
bone for a blood rnare, 

Hackney s.^ — The breeding classes were conspicuous for 
quality and high merit rather than numbers, nearly all the 
winners having been to the front at the Spring Show or 
Olympia, some at both. The London winner, Copper Plate, 
now owned by Senor T. E. de Anchorena, was first in the 
class for yearling colts. ATbin Wildfire was first in a moderate 
class of two-year-old stallions. ■ Three-year-old stallions were 
quite the best class, the three placed horses being of high 
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individual merit. Flash Cadet, placed first, coiifiniied his 
position at the Spring Show and Olympia, and here again 
added the Championship to his honoars list. The great 
mover, International, which was third in London, was 
here second, and thus changed places with Kirkhurn 
Masher, which was thii-d at Gloucester ; , the latter, a very 
typical good-limbed stallion, was beaten for action. Inter- 
national was Reserve Gliampion. Sir Walter Gilbey was to 
the fore in the class for yearling fillies, with Sprightly Clara, 
a home-bred chestnut by ‘‘ Royal Danegelt,” also in the 
two-year-olds, with the charming daughter of ‘‘ Mathias ” 
Spring Bells, first both at the Spring Show and at Olympia, 
and which later was jfiaced Reserve for Mare Champion. 
Mr. R. P. Evans was second with his home-bred Woodhatch 
Fragility, As in stallions, so in the mares, three-year-olds 
formed the strongest class ; here Mr. R. F. jEvans’ Becking- 
harn Lady Grace was first and Champion, a big mare witli 
brilliant action. Sir Walter Gilbey’s Flash Clara placed 
second was of a somewhat better type, but not possessing the 
winner’s action. Medelia won in brood mares under 15 li. 
2 in. for Mr. Evans, moving as well as when winning at the 
Spring Show and at Olympia this year. Mr. Burnell Tubbs’ 
Hoptvood Clematis was second, and Dr. Bowie’s Billington 
Majestic third. In the larger bi’ood mares, Sir Lees Knowles 
won with Knowle Halma ; she looked and moved in excellent 
form, and her foal was placed second in the next class. Mr. 
Hiiirichsen’s Bright Dorothy, second, however, produced the 
first prize foal, a good mover, by Kirkburn Toreador,” 

Hackney Ponies. — The e.ntries in these classes were rather 
small. Nothing in stallions compared with Mr. D. S. Carr’s 
Little Muhy ; this animal went with all his former dash and 
brilliancy. Talke Fire King was second. Talks Wildfire 
was first in the following class for ponies foaled in 1907, 
sired by ‘‘ Fireboy,” a bright moving bay with fine action. 
In tliree-year-old ponies, Mr. Foster came to tlie front 
^with Mel-Valky^'s Natty, a claming brown with action. 
Mr. Lysaglit here came second with, Dorothy Iona, an own 
sister to Smite, second in the two-year-olds, both l)red by 
exhibitor and sired by ‘*Sir Horace.”’ JtMa Sfiorer and 
The Little Witch were first and second in brood mares, both 
being very sweet ponies with good action. 

Harness Horses. — These were not, generally, as good as 
usually seen at the Royal,” and, with the exception of the 
winners, there were none of special note, Mr. Paul Hoffman 
was first in the over 15 h. 2 in. single harness class, and 
was afterwards awarded the Championship. On the other 
hand, ponies came out in strong force, and in double harness. 
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and tandem wrested the chief honours from much bigger 
competitors, Mr. Foster’s stable being responsible for three 
firsts in single, a first in pairs under 15 hands, and a 
second, in same limit, for tandems — a very unique perform- 
ance. Miss Ross won in Four-in-Hand Teams, and was also 
awarded the 50Z. Challenge ,.Cup for best team exhibited, 
whilst the same owner scored a first in double harness over 
15 hands, and was again first in the larger tandem class. 

Shetland Ponies. — Class 31 (stallions) was a very good 
one, the first and second prize winners, Thoreaii and Haldor^ 
being two of the best Shetland Ponies ever exhibited, whilst 
Coronet^ third prize, and Behel of Earlshall^ reserve, are 
beautiful ponies of the correct type. Class 32 (mares with 
foals at foot) was not quite such a good class as the stallions, 
taken ail round, but the first and second prize winners, Belle 
of Bressay and Corona^ are first-class specimens, with little to 
choose between them, one remarkable feature b^ing that the 
first prize winner is sixteen years old, looks and goes like a 
four-year-old, and was followed by a splendid and well- 
nourished foal. 

Welsh Ponies. — These classes were not large, but included 
some of the best of the breed, showing the mountain type. 
The fact that the ponies were required to be exhibited “ not 
docked nor hogged” perhaps prevented a larger entry. The 
stallion class was won by the well-known Greylight^ and was 
followed by the equally well-known Shooting Star, Grove 
BalUstite was third, and was somewhat unlucky to have to 
compete against such exceptionally high-class ponies as those 
placed above him. The best mare with foal at foot was judged 
to be Bleddfa Tell Tale, This mare has been known at the 
leading shows for several .seasons, and, although getting on 
in years, found nothing to beat her for type and general 
character. Towyvale Myfy is a pony of very fine quality, 
and made a good second. Givyndy Georgina^ a beautiful 
little pony, full of quality, and a good mover, was awarded 
the third prize. 

Shires. — These classes were all well filled, and in quality 
left nothing to be desired. Class 35 contained a lot of good 
young animals, the winner, Tandridge Forest King^ is a 
wonderfully well-grown colt, and must make a valuable sire. 
The second, FolviUe Dray King^ is also a big coit, and moves 
himself well, and the third, Bardon Forest Conqueror^ is of 
grand quality. The Judges do not remember a better lot 
of two-yfe^ar-old stallions (Class 36) being shown at the Royal,” 
Eolker Mars has so much size and is such a beautiful mover 
that he was awarded the Championship. The second prize 
colt, Mimms Ghampion^ m also very good, and it seldom 
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liappens that such a good horse has to, take a second place. 
The third, Pendley Ghampio?i^ was last year’s winner in the 
yearling class. He has done well and is quite a good colt. 
Class 37 (three“ year-old stallions) was not vSO well tilled, but 
tlie winntjrs were all big massive sires. The first pri/iG was 
awarded to Goxford Merlin^ a very short-legged heavy horse, 
the second to Marden Janmon^ a horse full of quality and 
a good mover. The mare and filly classes were all strong 
in numbers and quality. In Glass 38 (yearling fillies) the 
London winner, Champion's Choice, was easily first, and 
following her were two heantifnl quality fillies, both sired 
by ^^Lockinge Forest King.” Class 39 (two-year-old fillies) 
was headed by that sweet fillyq Bar don ForeM Princess, and 
she bid hard for the champion medal, being placed reserve. 
Class 40 contained two grand young mares, in the first 
Barnjlelds Forest Queen, and the second, Ma,-rden Peach, last 
year’s winner. Class 41 (mares with foals at foot) was the 
biggest class that came before the Judges, Desford Future 
Queen not only won the first priise, but the Championship also. 
The second prisie went to a grand mare, Pailton Sorais. The 
foals were not so good. 

Clydesdales.— Considering the distance from the home of 
the breed, the Clydesdales made quite a creditable bIjow. 
In the male section the Championship was won. by JDtmure^ 
Footprint, a particularly well developed yearling. This colt is 
well gxx)wn, has good limbs which he can use with gx*eat 
gaiety, and was an easy winner. The Championship in the 
female section was worthily bestowed on Nerissa, a three- 
year-old mare, and one of the best females that has been 
shown for many years. 

Suffolks.— Gloucester is iiot of easy access from the Eastern 
Counties, but four out of the five classes were very well filled, 
both as regards numbers and merit also. The mares and foals 
did not do justice to the county breed, although they hailed 
from well-known sttids. Class 52 (stallions foaled in I9b7) 
was a capital cmtry of a dozen, three only being absent. Fasipn 
'Trainbearer, the winner, stood first in bis class at tlie county 
show at Bury Bdmmids three, weeks befor(3. He is a 
good specimen of the breed, a haudsome colt, has some 
'hard legs and feet, without any prominent fault to keep 
him: out of the first rank. Second to him was Vangtmrd, a 
pale chestnut, with an immense development of muscie' every- 
where, but’ he has faulty hind legs. Tlie Judges took time 
to come to a decision between him and Bmvdsey Willie, a nice 
colt bred by the exhibitor. The choice of the Judges 'between 
dhese two did not coincide with the awards at previous shows. 
Of the colts foaled in 1906 (Class 53) eight of the nine entries 






Fk'.. 1. - Shorthorn Bull, “Durk of Hooi.e” 
IVinncy of Chanif'ioit Prize for best SitoHlioni Bull, Gloiicesicr 
Exhihilcd by Mr. John H. l\lADii;N. 


Fig. 2.™ Shorthorn Hrirer, "Sherborne F.-mry 
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were brought before the Judges. Easton Duke, the winner, is 
own brother to “ Easton Trainbearer.” The third prize went to 
Sir Ciithbert Quitter’s Bawdsey Marshal Ney, a second prize 
winner at the Bury Show. The two-year-old fillies (Class 54) 
numbered five. The winner, Sudhourne Queen of Spades^ is a 
beautiful mare, ably backed up by Eendlesham Diaholo and 
Bendleshcm Magnet, Diaholo is a remarkably fine square 
mare upwards, but not quite so good below. Class 55 (three- 
year-old fillies) was headed by Mr. Caidyle Smith’s Aslimoor 
Sunfiowe/}\ a third prize winner at home. Unfortunatel}^ this 
beautiful true t^^pe of Suffolk filly was sadly disfigured 
by an accidental injury to her knees. Bawdsey Jeivd and 
Sudhourne Lassie were second and third, both worthy repre- 
sentatives of two famous studs. Class 56 (mares with foals) 
made a poor show, both in number and merit also ; but the 
danger incurred in sending a mare and foal a railway journey 
of two hundred miles is likely to keep the names of many 
breeders out of the catalogue. The Judges were glad to notice 
a total absence of faulty feet, and if an occasional light bone 
below the knee detracted from some of the entries, nearly 
all in the stallion classes showed bone and back sinew enough 
for any purpose. 

Draught Horses.~The horses exhibited in these classes 
were of excellent quality, but the numerical strength of 
the entries was disappointing, and one exhibitor gained all 
the first pidzes. The exhibits were judged as products of 
the agricultural industi*y from the standpoint of efficiency 
for sul)sequent employment in commercial centres. 

Cattlb. 

One hundred and fourteen classes in this section formed 
the most comprehensive classification ever provided at the 
Society’s Show, and, in all, 1,146 animals were entered. 
This large number of exhibits has only once been exceeded, 
viz., at the Windsor Show ot 1889. There were no less than 
423 Shorthorns, or 51 more than last year, when there was a 
record entry of the breech 

A novelty in the “ Royal Showyard, were the exhibits of 
Old 'Gloucestersbire Cattle” sent — not for competition— by 
the Duke of Beaufort, Badminton, Sir Lionel Bareli, Bart,, 
Frethorne Court,' Stonehouse, and Mr. J. Lloyd Baker, of 
Hardwicke Court (see Note on pp. 415-419). 

Shorthorus.— The show of this breed formed the largest 
and best collection of Shorthorns ever brought together at any 
meeting of the Society. ' , A considerable number of animals in 
the classes for males,' whose owners had evidently entered 
them with the sole purpose of qualifying' 'them for 'the 'auction 
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sales, detracted miieli from tlie tu^erage merit of tl'ie clitsses 
'as they paraded before the Judges and the Leaving 

these out of consideration, the general average quality of 
exhibits in aliiiost every class, was decidedly bigii. Tlie class 
of old bulls, in numbers and merit, formed one of the bi'si 
ever seen at any show in the kingdom, and many bid, Is 
possessing a high standard of merit left the ring 'witbont 
recognition. The first, second, and third prize bulls, deserve 
to be specially mentioned. Although differing considerably 
in. type, they were, without question, high-class specimens of 
the breed. The same remarks apply to the class and winiierB 
in the class for bulls calved in 1907, before March 3L Bulla 
calved in 1907, after Mai*ch 31, formed a strong class. After 
the first prize winner was selected the others were somewhat 
difficult to place. In both classes of bulls calved in 1908 tlie 
average merit of the winners was decidedly higher tlia-n 
usual. The group class for bulls was a fairly good'onc. 'Ihie 
Male Championship was awarded to the first prize wiimer, 
Duke of Hoole (see Fig. 1), in the older class of bulls calved in 
1907, the winner in the old bull class being placed reserve 
number. The female classes, other than that for- cows, wo.re 
very strong in numbers, while the quality all through was 
exceptionally high. The prize winners in the classes fo,r cows 
and two-year-old heifers were quite outstanding speciniens. 
The two classes of heifers calved in 1908, were a splendid 
collection, of high-class, promising youngsters, tlK‘. winnci,* in 
the older class, Sherhorm Fairy (see Fig. 2), was awardcal the 
Female Championship of the breed, a,nd the winner in, the 
older class of two-year-old heife,rs was placed resor've mnnhtsr. 
The 'female grmip formed (piite 'a good and intiu.*esti.ng 
class. 

, Dairy Shorthoins. — ^Class 94 was an' e,xtra Htrot,ig 'Oiu^ of 
cows of the right stamp, botli for ffcBli and ndlk combiner!. 
The first prize winner Prmula 70th (see Fig. 3), a, Iso obtained 
the Championship, for the best SlmriJiorn dairy cow. Cijiss 115 
was very even, and the animals exhibited showed good, nrilking 
properties. OlasB 96 (heifers in milk), show(M,l great (iare in 
catering for the dairy, which must be the chief aim. 

LineolnsDire Bed Shorthorns. — In Class 98' tlierc was only u 
,poor entry, but it contained two very good bulls,' the winner 
coming up well and showing very gay. Class 99, t„l,ie tW'C,)-yea'r- 
old bulls, were a useful lot of animals, and the.re"wa-s not any thi,og 
much between 'the first and second. 'Class 100 made a strong' 
entry, the first tmd second bulls being very useful cattle, but 
two ', or ' three of the, bulk ■ were overfed' and off: their feet 
Class 101 was, a very strong class.- , The first ptizB^ K&Mingion 
Skip worth ' 6tk ' is a wonderful ■ cow, ,tlie second prize cow, 






Fig 6.™i:)kvon Buix, '* Northmoor Royal.” 

Winner of Champion Prize for bc'^t Devon Bull, Gloucester, X909, 
Exhibikd by Sir Gilhert A. H, Wills, Bart. 






Fu;. fi.*-SuKSEx Bull, " Birling Ralph." 

IViiincr of Champion. Pfhc for best, Sussex BitlJ, Gloncesicr, 11J09, 
Exhibited by TiiK HoN. Ralph Pulham Nicvn.i. 
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BennhmwtJi Bloom, coming close, up, the third prize cow, Keal 
Hilda, showing very well although having had a pair of calves. 
In Class 102 there were ordy two entries, Pendley Pearl taking 
first honours easily. Class 103 (heifers calved in 1907) and 
Class 104 (heifers calved in 1908) were both strong classes, 
the latter being the strongest of the breed in the Show. 

Herefords, — These cattle being so near their native 
pastures, welhhlied classes was the rale, and, taken as a 
whole, the breed was excellently represented. In Class 106 
Rob Pooy (see Fig. 4) won easily, and was also awarded the 
Championship for the best bull. The second was a fair 
representative of the breed. Class 107 was one of the 
best classes of Hereford hulls that has been seen for some 
years, and contained a lot of animals of more than usual merit, 
all but one being mentioned in the honours list. Class 108 was 
somewhat uneven, but it contained several very promising 
bulls. The first and second in Class 109 were really good, and 
looked like being heard of another day. Class 110 was headed 
by Merriment (see Fig. 5), a very grand cow, subsequently 
awarded the Female Championship; She was of very noble 
appeai’aiice and majestic carriage, and a fine specimen of the 
bleed. The young heifer classes were well, filled. The 
majority of the exhibits were very creditable to their breeders, 
and contained some very fine young animals. The family 
class only produced three entries which were somewhat difficult 
to judge, but it is satisfactory to know that these were ail good. 

Devons. — On the whole these were considerably above the 
average. Isfortlinioor Royal (see Fig. 6), the first prize winner 
ill Class 115 (bulls calved in 1904, 1905, and 1906), was also 
awarded the Championship for the best bull. There were some 
good bulls in each class. Classes 119 and 120 (cows and 
iieifers) were both . good. The yearling heifers (Class 121), 
undoubtedly came next, supplying the Female Champion in 
HestermnbeHRihle (meFig..!), ■ 

South Devons. — In the class for cows or heifers, in milk, 
the first prize was awarded to an animal which carried' her flesh 
more evenly than the second, which, however, was a close com- 
petitor. ' 111 ' the two-year-old 'heifer niass, the prize-winners 
were grand specimens of, th,e breed, the class as' a whole being 
a good ,one. The young Ixeifers might be described' 'as the 
strongest class,', all of which won high praise for their; 
owners, the first and second prizes going, to two very 'fine 
animals. The old bull class produced three very fine animals,; 
thC' first prize, being awarded to 'a bull' scaling 29'-cwt.'.''live 
weight. The second anim.al was also much admired. "'The' 
young bulla w'ere a, strong lot, and' 'should prove 'good '/stock 
' getters. ' ^ ''' ;■■ ■ '' ',:V),', 
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Long’lioriis.— Tliese formed one of tlie best exliibitioiis of 
tlie breed seen at a ‘‘Royal.” The cow and lieifer class 
was particularly good. Them' wa,s very little to cliooSis betwer^u 
the first and second animals, but some of tliose lower down tlic^ 
class Avere rather poor in condition. Heifers calved in 1907 or 
1908 again brought out some typical and promising aninuils. 
Bulls calved in 1904, 1905, 1906, or 1907 were a line class ; the 
first prize animal was full of character, the second, the youngest 
bull in the class, ran the winner close, but fell oli: in point of 
colour. Bulls calved in 1908 only brouglit out tlrree exbil)its, 
and the first prize winner was well ahead of the others in tlie 
class. 

Sussex. — It is to 1)6 regretted that in some of tlie classes 
larger numbers were not forthcoming, hut many excellent 
animals were exliiliited. In Glass 137 tlie Champion cow, 
Apsley Fairy (see Pig, 9), left little to be desired in ty|>e 
and quality. In Class 135 the two-year-old bull, BirUng 
Ealph (see Fig. 8), was selected as the Champion because in 
most respects he represented what should be characteristic of 
the Sussex, breed. 

Welsh.— These were a splendid lot, and all the classc's were 
well filled. In Class 143 the first prize cow was a model, 
compact, with, a good bag. Class 144 was very good, the first 
prize heifer being a very level animal. The second and third 
were bigger, but not so level. In Class 145 there was keen 
competition, and they were a splendid lot. The first prize bull 
in Class 140 will take a very good company to beat liim. Only 
two animals appeared in Class 141, the first was rather small, 
but of good type and (piality. The second was a l)ig weighty 
bull, sliort ribbed, rough head with good hind (piarters. OlasH 
143 was the best lot of yearlings the Judge had ever sc‘en. I, die 
first was a strong, rich animal, with plenty of boiu:*., hut laidnu! 
a bit in tlie rump. The second was a nice bull witli gootl 
counteoaTioe, but a little narrow in the liind ([uarf^ers. 4 du 5 
fliird was close, beii,ig stronger than tlie second, Imt oif his legs. 

Red Poll— This breed was well represented. Tlie old Irnll 
class had an outstanding winner in Warwick (see Fig. lO), 
who also took tlie Championship. The young bull ohm luui also 
'a superior animal which took the first prize. Tlie others wei*ti 
a ,Ioiig way behind. Tlie cow and heifer classes were very 
good. The cow class had three good animals at tlie liead 
which showed that they belonged to good milking stock. The 
two-y ear-old lieifers were the 'best class of this brec,^!, the 
winner, Ashlyns Dmhess ^ (see ' Fig. 11), also lieing the 
Gliampion. The yearling heifer class had also anotlmr out- 
standing winner, which was reserve for champion, with several 
useful young heifers following it. 




I). — SUSSKX Cow, ‘'AI'SLKY Kaikv.” 
of Chaiiif>ion PrirxJ'or hen! Sussex Cave or Heifer, (ilouceste 
Kxhihiled by Uii. Walter Georoe Fi.adgate. 


Fig. lo.— K ed Poll Bui.l,;.'';\vahwick.” 

Winner of Champion Prize fetr best Red Poll Bull, Glonccstci, igogt. 
Exhibited by The Marchioness of Graham. 
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Aberdeen Angns.— These olasses were not well rejiresented 
'wlt'Ji regart'l to numl.>ers. The Champion Everwise (see Fig. 
],2) aiul tlie Re-serve Champion were both good animals bred 
in Kngband, the Champion having been bred and exhibited by 
a weJhkniown. breeder within a conple of miies of Gloucester, 
tlie E<\sorve l)ei ng bred in Northnmberland, and exhibited by 
a.n A])ordeenslure breeder. Vellozia of Glanvis (see Fig. 13) 
won tiie Gold Medal for the best animal of the opposite 
sex to the Champion. The leading animals in their several 
classes were all good, as also were the second and third 
in a few classes, but the others would take a lot of bringing 
out, 

Galloways.— Tbe entries were small, numerically, but the 
quality was of high average. In Glass 159 only two bulls were 
shown, and very good animals they were. The first was a very 
neat, blocky, and well-fieshed animal. The second prize l)ull 
was also of very fine quality, but of bigger size and sliglitly 
deficient in the thighs. The fii*st prize in Class 160 was given 
to a very level, gay bull, only 14 months old ; the second was 
an older animal, witli not so much gaiety ; and the third was 
a nice bull, shown in lean condition. Three fine cows were 
shown in Class 161. The first prize animal wais very level all 
over, and shown in fine bloom. The second cow was older 
and bigger, l:)iit not so good behind the shoulder nor in the 
thiglis as the first. The third was a good animal, not so far 
forward in condition as the others. The first and second 
animals in Class 162 were very good animals indeed ; both 
were level and sweet. The first was much bigger and heavier 
than the second, and the third was a nice heifer, rather 
deficient in slioulder and thigh. 

Ayrshires.: — These classes, as a whole, were well contested, 
and contained a lot of very meritorious animals. The cows 
wore a grand lot of well-teated, dairy-looking animals. The 
bulls were good representatives of the breed, the first prize 
winner i)eing an animal of most exceptional merit. 

Jerseys. — -Class 170 contained some very good animals. 
Tlie five winning cows were as good as could be found 
any where, and were better than have won at the Royal ” 
for some years. The number of cows noticed following the 
winners shows the excellence of the class. All the aninials in 
Class 171. received notice, which speaks highly for the qualit}" 
of the exhibits. Class 172 was a strong one of .really nice 
young cows, the winner again being placed in the first position 
in Class 174, for the best English-bred Jersey female in the 
Yard. Class 173 included some very ^promising youngsters, a 
number of whom were commended for their high merit. ^ The, 
aged bulls (Class 168) included some first-class sires, generally 

VOL.,' 70. ' , 
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siiowiiig good quality and constitution. Glass lil!) was Iieadec! 
by animals of great promise, ami eleven ot.liers were irien- 
tioned, wbicli tells of the strength of the exhibits. 

Guernseys. — These classes, which were fairly well lillecl, 
produced some animals of great merit, and typical of tlie 
breed. In the old bull class Merlon Signet was placed first. 
This bull, although five years of age, is still very level and full 
of quality. The second prize winner, Hayes G(yronaiio)i 3rd, 
has fine masculine character, and is true to type. The class 
for yearling bulls produced five entries. The handso'nie and 
promising 3 mungster, Hayes Royal 3rd, was placed first, anxl 
Merton Golden Noble second. The cow class contained a very 
fine lot. Felois, an Island-bred cow, was an easy winner, 
being full of quality, with a beautifully-shaped udder, and 
great richness of skin. The second prize was awarded to 
Mrs, Dreyfus, a cow with a good bag, .nice niiik. veins, and 
altogether an 'animal of good class. The class for liei:fe:rs 
calved in oro light forth eight exhibits, Hayes \E.epress 

3rd, a heifer rich in colour and with promising dairy qualities, 
being placed first. Lady 91, another capital heifer, 'both rich 
and full of dairy properties,' was second. Tlie yearling h.eife:r 
class numbered ten, the winners being selected from tlie 
previous winning herds. 

Kerries and Dexters. — In Class 182 (Kerry bulls) there were 
six exhibits, most of them good animals, the first prize winner 
and champion, BeUngton Maelcho (see 14), lieiiig an 
exceedingly nice one. Class 183 was a splendid collection of 
Kerry cows, such a fine lot being seldom seen in a, sliow 
ring. The three .prize cows were exceptionally good, witli 
well for.med udders. Kerry heil'ers in. Classes 184 and 185 
were well shown. Fift.y-eight entries i'u t,li,c3 four cla.SH(‘S foi* 
Dexters speaks wall for the popnlarit,y of tills breed. Class 
187 (bulls) contained many goix.l 

(see Fig-' 15) being a' perfect ■ specimen- To 'Class ,”188 (Isows) 
the same remark applies as to .ClasB '183., liy is donl,>tful if 
a better lot ,of cows were ever shown before* Theriewas little 
to choose between the three prize animals ; t,h.ey were 
excellent.. The heifers in Classes 189 and 190 'as ,a wIjoIo did 
great credit to .the exhibitors, although there was a tendency 
in some of the animals to coarseness and loss of type. 

Shbet, 

The entries of sheep — ^833 'in 108 classes — were the largest 
'since, The Windsor - Show. .''The Shropsh i res ' were; most 
numerous , with 115 entri,es, next came ThO' Hampsliire Downs 
with 90,' Southdowns'.and Kent or.Eomney Marsh with 79 
each, and ''Oxford Downs with 57. 








Flf!. if).— jKIiSMV Cow, “L.\iiV rnivrjjs,” 

Wiimr of Gold Medal for best Jersey Cow in the Butter Tests, Ghimlcr, I 90 > 
Tleehibikd b)> Lady ok Kothschiid, 
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Oxford Downs.— On the whole, these classes were above 
the average. The shearling ram class contained 13 exhibits 
of good sheep, headed by a strong, good coloured one of mas- 
culine character. His wool was not quite perfect, but otherwise 
he was an outstanding winner. This sheep also gained the 
chainpion prize of the breed. The second prize winner was a 
sheep of excellent quality both of wool and mutton, and the 
thii'd was a ]}ig useful sheep. The ram lambs showed well, 
but those in, the single lamb class were not equal in merit to 
I hose ill the pens of three, of which there was an excellent entry, 
with the whole class commended. The shearling ewe class had 
seven exhibits, four of which in the order placed were of 
outstanding merit. The class for three ewe lambs was excep- 
tionally strong, and contained some typically good animals, 
particularly those of the prize pens. 

Shropshires. — Flocks were represented from many counties 
in England, and from Scotland, Ireland and Wales. Classes 
199 and 200 contained many animals of great merit, but to 
Class 201 (shearling rams) the judges gave the pride of place. 
Class 205 contained some lambs which should render a good 
account of themselves next year. The prize-winners in Class 
206 were of very high order. The judges were pleased to be 
able to report favourably on the novice classes generally. 
Class 208 (ten shearling field ewes) contained three pens which 
for general excellence woxild be hard to beat. 

Southdown®,, — Class 209 (old rams), brought out 16 exhibits, 
a sheep from the Babraham flock carrying off the first prize 
and the Champion Gold Medal for the best ram in Classes 209 
and 210. This was a grand sheep, full of quality, and the real 
type of a Sout].}down. The second prize also went to a sheep 
from the same flock. There were other useful sheep, and in 
all, it was a good class. Class 210 (shearling rams), contained 
several goo(i sheep, the first prize going to the CrocMords 
Hall flock, for a, very good sheep with good flesh and quality. 
He was also Reserve Champion. The second prize went to 
a sheep from, the Cockfield Hall flock, a good type of 
Southdown. The third prize winner, from the Babraham flock, 
was also a good sheep. Class 211 (three shearling rams), 
though not so well filled (8 entries) contained some good 
sheep, the first and second prizes going to the Babraham 
flock. They were first class type of Southdowns. The 
Crockfords Hall flock supplied the third pen, containing useful 
sheep. Class 212 (ram lambs), contained some very good 
sheep, the first prize going to a pen from the Cockfield Hall 
flock, a good pen of lambs with good heads, good fleeces, and 
good character. These were foilo'wed by a pen from the 
Carlton Grange flock, not quite so good in the heads as the 
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first pen. Tlie third prize pen, from the Saiidriiigiiani tlock, 
was also a nice one, but these were not so even as the 
others. There were other good lambs in the class, but the 
pens did not match. Class 213 (shearling ewes), brought 
out 7 entries. The Judges did not think this class cpiite so 
good as nsual. The first prize went to a grand pen of ewes 
from the Sandringham flock. They were very easy wfinners, 
and carried off the Champion Silver Medal for the best pen 
of evres or ew^e lambs. Class 214 (ewe lambs) was another 
very good class, well fllled. Here again, the Sandringham 
flock carried off the first and second prizes with good pens of 
lambs, the first being also Reserve Champion. The third 
prize went to the Crockfords Hall flock, also a good pen, but 
not quite so even as the others. 

Hampshire Downs — The Judges state in their report 
that “ undoubtedly, the show of Hampshire Down sheep at 
Gloucester will rank as one of the best ever seen, both in 
numbers of entries (90 pens), and the quality being 
remarkably good in eveiy entry. Every class was well filled 
and the competition very keen throughout, wdiich speaks well 
for the increasing popularity of the breed.” The introduction 
of the Novice Class was very popular, and was successful as 
regards both merit and numbers of entries, and many of the 
pens wmuld have got well to the fore in the open class. 

Suffolks. — The entries were not numerous, but there were 
several good specimens of the breed. The first prize pen of 
three ram Iambs contained a very fine lamb, well made in 
every respect and a good handler. There were only two pens 
of three shearling ewes, and the second pen were very big 
sheep, but lacked type and quality. The leading pens of 
ewe lambs wmre very smart, had good colour and true breed 
type. 

Dorset Horns. — This breed made a very good and represen- 
tative show as a whole, all the classes, except that for ewes 
in the -wool, being well filled. The other weak class was, 
perhaps, that for shearling rams, but even in this there were 
some very useful specimens ; all the other sections were of 
high quality. 

Syeiands. — The Judge reports The exhibition of Ry elands 
is about as good as I have seen for some years.” In Class 235 
(rams, two-shear and upwards) the merit was all that could be 
desired. The first prize sheep was a very massive stylish ram, 
with a wonderful wide straight hack, good coat, and legs well 
set apart, but that could be a bit more masculine, and should 
possess a little more bone for a sheep of his scale. The 
shearling rams (Class 236) were extremely good. The first 
prize went To a sheep with which very little fault could be 
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found, possessing a good head, legs well set outside, and 
plenty of scale, but which could have a thicker fleece. The ram 
lambs (Class 237) included some very promising youngsters. 
The first prize pen were of nice type, with plenty of length 
and spread and close to the ground. The second pen were a 
stylish lot and evenly matched, but inclined to grow a bit too 
high on the leg, and perhaps a trifle long in the ears. There 
were also some very nice lambs in the third pen. Class 238 
(shearling ewes) was of high standard. The fii^st prize pen 
shoAved good type, had good fleeces, and were evenly matched. 
There Avas not much to choose between the second and third 
prize pens, there being one ewe in each lot not equal to her 
partners. 

Kerry Hill (Wales). — The first prize winner in Class 239 
(rams, two-shear and upAvards) was an exceedingly nice sheep, 
typical of the 'breed, thongh not Avithout faults. The second 
was a big sheep with good avooI and bone, strong back and 
loin, but his marking is not quite right. In Class 240 
(shearling rams) the first prize went to a big sheep with good 
bone and markings, bnt his wool AA^as not quite dense enough. 
He drooped in his hind quarters somewhat, and was rather 
naiTOAV in his shoulder top. The second should groAv into a 
useful sheep. The third Avas rather smaller than the others, 
and the class as a whole was disappointing. Class 241 (shearling 
eAA^es) was the most uniform and best class of the breed. The 
first prize Avinners Avere a good leA^el pen with nice character, 
and Avere run very close by the second prize pen. Class 242 
(eAve lambs) was not a good class, the first were a nice pen of 
young iambs, good in their shoulder and fleece, bnt rather 
backward in condition. The second pen had better markings 
than the first, bnt were rather soft in their fleece. The third 
prize winners Avere light in the fleece. 

Lincolns. — The two-shear rams (Class 243) were a fine lot 
of animals, good in quality of wool. Class 244 (shearling rams) 
contained some very even well-grown sheep, the first prize 
Avinner, a grand upstanding animal, Avell sprung in ribs and 
good in mutton, Avith a v’-ery fine quality of wool, being also 
awarded the Male Championship. Class 245 (fiA^e shearling 
rams) was one of the best pens of shearling rams slioAvn at the 
Ro 3 "al,” the first, second, and third were very good in quality 
of AAmoJ. In Class 246 (three ram lambs) the animals Avere not 
quite so well groAvn as in other years, and they were rather 
light in the fleece. Class 247 (three shearling ewes) were a 
good even lot, Avell sprung in ribs and Avith heavy fleeces. In 
Class 248 (three ewe iambs) the exhibits were a little under 
size, and the fleeces were rather light in staple. Class 249 
(three shearling ewes, in wool) were the best class of the breed 
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shown, being great in size, and Iiaviiig very good quality of 
wool, with great length. 

Leicesters. — The shearling rams (Class 250) were a very 
good class, as also were the shearling ewes (Class 252). Some 
very good ram lambs and ewe lambs were exhibited, the latter 
causing the Judges great difficulty in making the awards. 

Border Leicesters. — The first in Class 254 (rams, two-shear 
and iipw^ards) was a characteristic specimen of the breed, with 
good mntton points and a good coat. The second was a lengthy 
framed, good type of sheep. In the shearling rams (Class 255) 
the first prize winner was a strong, well coated sheep of good 
breed characteristics. The second was an active sheep, with 
good coat and lengthy frame. Class 256 (shearling ewes) was 
perhaps the best of the breed at the Show, the first and second 
prize animals being strong uniform sheep of good type. The 
third was also a good specimen, but weaker in the head than 
the winner. The Challenge Cup for the best animal was 
awarded to the Eight Hon. A. J. Balfour, M.P., for ’his first 
prize winner in Glass 254. 

Wensleydales. — These classes were up to standard as regards 
quality and type. In the matured ram class, the winner was 
of high merit, with good head and fleece, and stood . well on 
his legs. The second was a nice type of ram, but not brought 
out in as good show form as the winner. In the shearling 
ram class, the first was a clear winner, beating the second 
in scale and masculine character. The other entries in this 
class were very good specimens of the breed. The shearling 
ewe class was nothing exceptional in point of quality, the 
wrinners were an even matched pen, full of quality and style, 
and the second prize pen were well matched, but lacking a 
little ill their fleeces. 

Kent or Eomney Marsh. — This breed continues to make 
progress, and competition becomes keener every year. Class 
260 (two-shear rams) contained' nothing very remarkable. 
Class 261 (shearling rams) w^as a very strong lot of good 
typical sheep, the first prize animal taking the Championship 
of the breecl. The new class for pens of five shearling rams 
(Class 262) proved a decided success, and no other class so 
plainly showed the great improvement in the similarity of 
type of this breed, the two first pens being probably the 
best matched lots ever shown. The ram lambs (Class 263) 
were a good lot, many of them being promising specimens. 
The shearling ewes and ewe lambs were also good and typical 
of the breed. 

Cotswolds. — The fact of the Show being in the district of 
these sheep, and the action of the Cotswoid Sheep Society 
in providing a considerable sum of money towards the prizes. 
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induced the R.A.S.E. Council, to provide no less than ten classes 
for the ])reed, and there is every indication that this action was 
dnly appreciated by the breeders seeing the number of entries 
they made. The shearling ewes (novice) were very strong, 
and the prize winners in the class for ewe lambs were the best 
the Judges had seen for years. 

Devon Longwools. — Class 276 was an uneven lot of rams, 
but the first and second prize winners were big specimens 
of the breed. The first in Class 277 (shearling rams) was a 
grand sheep and a very good type of the breed. The second 
was rather of South Devon character. The third was of very 
good quality, but hardly big enough. All the entries in Class 
278 (three shearling ewes) were very good. 

South Devons. — The two-shear ram class did not attract a 
large number of exhibitors, but the individual exhibits were 
good. The shearling ram class brought out a great many 
exhibits, twenty coming before the Judges, a large number of 
the sheep shown being typical of the breed. The Judges were 
pleased to note that the wool of most was of uniform quality, 
but still further improvements might be made in this direction. 
The winning pen of ram lambs was of exceptional merit, 
being big with plenty of wool of good quality. 

Dartmoors. — The class for rams, two-shear and upwards, 
produced only three entries, but they were all of exceptional 
merit. The Judges considered the winning sheep in this class 
a good specimen of the breed, being big with wool of vei'y 
good quality. The shearling ram class contained some animals 
which were typical representatives of this popular breed, but 
in the opinion of the Judges the ears of some of the exhibits 
were too long. 

Exmoors.— These were an exceptionally grand lot. Never 
have there been so many entries (which totalled twenty-two) or 
sheep possessing so much merit in the history of fne breed. 
The old ram class was much admired, although the exhibits 
numbered only five. The shearling ram class was well filled, 
and contained some fine specimens which were a credit to the 
breed, possessing plenty of good wool and being full of flesh. 
The shearling ewes were a good class, typical, and of excellent 
quality. 

Cheviots. — ^These, as a whole, were very good, especially 
the old sheep and the shearling ewe classes. The shearling 
rams were not quite so good as usual, but the Show being held 
so far away from the home of the breed, the mimber of exhibits 
was very small. 

Lonks. — The Judge was pleased to see an improvement 
in the Lonk classes. The first prize winners were well up 
to standard. 
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Herdwicks, — Tlie first prize winners in tlie ram class and 
the shearling ewes class were very good sheep. 

Welsh Momntain. — Four flocks wei*e represented by ten 
entries. The sheep exhibited showed that good progress is 
being made in the efforts to improve the breed, and to secure 
uniformity of type. The first prize winners in both the classes 
were of excellent quality and true to type. 

Black-faced Mountain. — The rams were very good, espe- 
cially the three-year-old that took the first prize, a sheep with 
capital bone and colour, a good coat, and a great deal of style. 
The shearling which was placed second was also a very nice 
stylish sheep. The third prize wdniier, an aged ram, was very 
good, though his coat was getting a little deficient owing to 
age. The shearling ewes made a small class of very nice, well- 
bred sheep, able to hold their own at any show. The first and 
second prize winners were particularly good. 

Pigs. 

The number of classes, thirty-six, in this section, was the 
same as last year, but the entries, totalling 433, broke all 
records, being 65 more than at Lincoln in 1907, when the 
previous largest entry of pigs was made. 

Large Whites. — The total entries in the six classes allotted 
to these animals numbered eighty-four, and of these only four 
were absent. The type throughout was exceptional!}^ good, and 
the finest representatives of the breed were on exhibition. 
There were twelve entries in the class for old boars ; the first 
prize 'Winner was a nicely shaped pig of good breeding ; the 
second and third were also good specimens. Yearling boars were 
very strong, being represented by eleven entries. The first was 
a typical Large White, one of the best seen for some years ; this 
boar was also the winner of the Champion Gold Medal for the 
best animal in Classes 302 to 306. The second prize winner 
was a well-grown pig, and the third prize animal was a very 
good type. Class 304 (boars farrowed in 1909) was a strong 
class comprising twenty-seven entries, and contained some very 
useful animals. The first prize winner was a pig of great 
length and scale. The second prize, although carrying more 
flesh, had not the scale and character of the winner. A very 
forward and promising pig was third. Class 305 (old sows) 
contained but nine entries, each exhibit receiving honours. 
The first was a well-made sow, of very great size, and even in 
her flesh. She was eventually placed Eeserve for the Cham- 
pion Gold Medal. Model of Worsley followed closely and 
was awarded second prize. The third prize sow was a 
remarkably well and very heavy-fleshed pig. Class 306 
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(sows farrowed in 1908) contained fifteen entries, an excep- 
tionally fine lot of pigs, the first honours going to a nice level 
sow by “ Turk of Spalding,” the second going to a good deep 
well-fieshed sow, the third to a nicely built and very straight 
pig. In the Class No. 307 (pens of three sows farrowed 
1909) there w^ere thirty nice typical animals. The first pen, 
all by ‘‘Emperor of Worsley,” were well grown and nicely 
matched. The second pen, by the same sire, were a nice 
even pen, and the third were of a well-shaped type. 

Middle Whites. — The exhibits in this section were the best 
and most uniform of recent years. The class for old boars, 
over eighteen months old, brought out two remarkably good 
pigs, the winner scoring with very little in hand. The boars 
under eighteen months were not so good, but the first prize 
winner should make a good stud boar. Thirteen boars under 
six' months came before the Judge, but, unfortunately, some 
very good young pigs were spoilt through being overfed and 
off their legs. The older sow class had six exhibits, all of 
them good. The first prize was won by a three-and-half- 
year-old sow wdth great size, combined with excellent type 
and quality. The second was a younger sow, showing nice 
breed character. The class for sows under eighteen months 
was the best in the section, and contained nine exhibits, any 
one of which would win in an average class. The first prize 
winner was of beautiful type, and well shown. The second 
sow was three months younger, . but very level and well 
fleshed. The third was a bigger sow, but hardly so true. The 
ten pens of three young so’ws contained some excellent young 
animals, but here again several were overdone. The winning 
pens were very well matched and true to type. The first prize 
old boar won the Medal for Champion pig in the section, the 
second in the same class being reserve. 

Tamworths. — Class 314 consisted of five very good boars, 
very uniform and true to breed, the first prize winner, Astlei/ 
Abbott^ being also awarded the Reserve Championship. Class 315 
was a very strong class of beautiful pigs. There was a large 
entry in Class 316, and three animals were commended in 
addition to the prize winners. Class 317 was a splendid lot of 
matured sows, the three prize winners being exceptionally 
good. Gonstance^ the first, also secured the Champion- 
ship. Class 318 was very large for the breed, and included 
some beautiful young sows. In Class 319 there were twenty- 
four very nice youngsters, wonderfully well grown for their 
age. 

BerksMxes. — These classes, the Judge states in his report, 
were the best seen for quite fifteen years. With the 
exception of a few moderate pens of three of this year’s 
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sows, all tlie classes were of more than usual merit. In 
addition to the prize animals, many of the exhibits received 
commeiiclation. The winner in Glass 320, Don Camphor, 
also won the Championship. 

Large Biahk, — Taken as a whole, these were excellent, both 
as to merit and number. Glass 326 (old boars) was headed 
by a grand boar, which was also Champion. Standing its age 
well, this animal w^as very fleshy and deep in sides, and had 
well-filled hams. The second, also Reserve Champion, was 
rather coarse in the shonldei's and sides. Class 327 (boars 
farrowejd in 1908) contained some very good young boars, 
the winner, full of quality, having excellent shoulders and 
nice hair. The second was of good quality, but a little coarse 
ill the shoulders. Class 328 (young boars) contained an excel- 
lent lot of pigs full of promise. The winner was very fleshy 
and of masculine character, with hair having a tendency to be 
bristly, and with ears well placed on. The second was full of 
quality, very long and deep in sides, but not sprung enough 
in the rib. Class 329 (old sows), which included some grand 
specimens, was headed by a level sow, full of quality, with 
nice hair, wonderfully deep in sides and level all through, 
with hams well filled right down to the hock. This sow was 
awarded the Breed Society’s Challenge Cup. Class 330 was 
an exceptional class of young sows, the leaders being very 
close in merit. The first prize was awarded to a well-grown, 
lengthy sow, very deep in side, -with good top and underline, 
level, well-filled hams, good face and ears, but short of hair. 
In Class 331 (three 1909 sows) the first prize was awarded 
to a very large and well-matched pen. Some .of the pens 
in this class were not well matched, and were weak in the 
legs. 

Lincolnshire Cnrly-coated. — This breed was well represented, 
and some very typical animals were entered in each class. In 
Glass 332 the first prize boar was exceptionally fine, well on 
his feet, showing great size and good quality. This boar was 
Male Champion, The class generally showed pigs of quality 
and well fleshed. Class 333 contained some good animals, the 
first prize winner being a useful pig well up on his legs, long 
back, and typical of his breed ; as also Avere the entries in 
Class 334. Class 335 was smaller, but the quality was good, 
the first— -a sow farrowed in 1906— being an excellent specimen. 
This animal was afterwards awarded the Champion Prize for 
the best sow. Class 336 was well filled with good sows, but 
the one placed first was Aveli ahead of the others. In Class 337 
all the pigs entered were well fleshed. Generally speaking, 
blue spots were not so conspicuous, and improvement all round 
was noticed. 
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Poultry, including' Ducks, Guese, and Turkeys. 

Three judges were again appointed in this section to award 
the prizes, amounting to 2121. i3s., and there were 754 entries 
in the 98 classes. Mr. H. Abbot judged the Game Fowls, 
Dorkings, French, Ducks, Geese, and Turkeys ; Mr. W. H. 
Cook the Langshans, Plymouth Rocks, Minorcas, Sussex, 
Brahmas, Cochins, Campines, and Table Fowls : and Col. S. 
Saiidbach the Wyandottes, Orpingtons, and Leghorns. 

The Game classes, Mr. Abbot reports, were fairly repre- 
sentative, and some very good birds of their respective varieties 
were penned. Dorkings were also fairly good in quality, but 
few^ in numbers. French were good and well represented ; 
while Ducks, Geese, and Turkeys were few in number and 
of only moderate quality after a few individual birds had 
been picked out. Undoubtedly the winning Old English 
Game cock deserved his position as best bird in the Show, 
while the winning Sumatra Game, Geese, and Turkeys 
were excellent specimens. Mi\ Cook reports that the 
section judged by him excelled in quality, and many of 
the classes were well filled. The classes for Sussex, Rocks, 
Campines, and Langshans came up in entries remarkably 
well, and contained most of England’s best and leading 
winners. Col. Sandbach reports that the Orpingtons, soiqe 
200 in number, were the outstanding feature of the Show, 
the whites being the finest. Buffs were numerically the 
strongest, and quality was conspicuous. In the old cock 
class competition was keen, and there was not a bad bird 
in the class. Hens were fair. Pullets were promising, but 
not so forward as the cockerels. ^ The black class contained 
some noted winners. The classification for Wyandottes was 
generous, and there was a good response. Partridge cocks 
were the best, and the birds were in good feather and well 
shown, though they had not attained the perfection in top 
colour and striping of the Partridge Cochin. The cockerels 
were large and wonderfully grown for their age. Whites were 
more numerous and almost as good in quality. Gold and 
Silver Laced were few but good. Leghorns were disappointing 
in numbers, most of the large breeders being absent. 

Produce. 

Butter.— In Class 436 the entries were few in number and 
the quality of the produce not very good, in fact, two or three 
exhibits were bitter in flavour and in only one case was the 
packing of the butter suitable for commercial purposes. 
Classes 437 and 439, for butter with and without salt respect- 
ively, made from the milk of Channel Island or South Devon 
cattle and their crosses, were of a high order of merit. It 
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is necessary, however, to draw attention to the fact tliat several 
exhibitors *liacl ] 3 iitter present in classes in which it was not 
entitled to be. Both in Classes 438 and 440 butter was sliowni 
identical in every respect with that entered in Classes 437 and 
439. Classes 437 and 439 were for butter from the milk 
of Channel Island and South Devon cattle and their crosses, 
whereas Glasses 438 and 440 were for butter made from milk 
of cattle of any breed or cross other than the Channel Island 
and South Devon cattle and their crosses. Obviously those 
wdio entered butter of exactly the same quality under the 
two different conditions did so at a disadvantage to themselves, 
if not to other exhibitors, as in ail fairness to other exhibitors 
their entries in one of the classes had to be disqualified. Class 
441 for 2 lb. of butter made up in plain pounds from scalded 
cream, attracted a good many entries, and the prize winning 
exhibits wmre of most excellent quality. In Glass 442 for 
3 lb. of fresh butter slightly salted, made up in pounds in the 
ro-ost attractive marketable designs, many of the designs were 
of a highly elaborate character — made in some cases at the 
expense of the butter, when a more simple imprint would 
have left it of better shape and appearance. In Class 443 for 
3 lb. of butter, fresh, slightly salted, made up in pounds and 
packed in non-returnable boxes for transmission by rail or 
parcel post, several exhibitors evidently had very little idea of 
a practical means of packing butter foi* market. In a few 
instances, however, the packing was all that could be desired, 
though in one or two cases where the packing was good the 
blitter was of inferior quality, and so the advantage of good 
packing -was lost. 

Cheese. — The quality of the Cheddars was on tlie whole 
satisfactory. A few of the exhibits were sweet made and 
tough, and in consequence the quality and flavour were faulty. 
The prize lots were quite outstanding in flavour and texture, 
and showed all the features of prime Cheddar cheese. The 
Cheddar truckles were somewhat irregular in quality and 
flavour, and a number of the samples were found open in 
texture. The quality of the coloured Cheshire cheese, with the 
exception of the prize lots, were rather disappointing. Several 
of the exhibits w^ere rather tight made, and showed over 
acidity with dnll cloudy colour. The Judge (Prof. Drummond) 
remarks that Cheshire makers might, with advantage, use 
a ripening agent in the milk, prepared from a pure culture. 
The prize lots were excellent samples, being clean in flavour, 
bright in colour, with a creamy texture. Cheshire cheese, 
uncolouredj was a useful class, but nothing of outstanding 
merit was found, faulty flavour and over acidity being the 
principal objections. There was a good display of Stiltons, ail 
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well made and of good quality, wliicli would develop on 
maturity. Double and single Gloucesters were well repre- 
sented. The texture and flavour of these makes were both 
good and of uniform quality, so that great care had to be 
exercised in a\varding the honours. 

Cider and Perry. — The Judges, in presenting their report 
of wdiat, ill their opinion, was without doubt the world’s 
record show of Cider, state that the exhibits as a whole 
sliow^ed a vast improvement in quality and get up, and that 
there was a general advancement as regards purity. There 
were, liow^ever, still too many exceptions, and these gave the 
Judges the greatest difficulty. Saccharine had undoubtedly 
])een used to sweeten some exhibits, while in others the 
analysis showed the presence of preservatives. As the latter 
did not comply wdth the conditions, they were disqualified. 
In Class 454 (Casks of Dry Cider) many exhibitors sent sweet 
or very acid cider, but the prize samples were very nice. 
Class 455 (Casks of Svreet Cider) was a large one of good 
ciders. Here some mistakes were made in not allowing the 
cider to ferment sufficiently. Owing to the constant shifting, 
secondary fermentation had been set up in several exhibits. 
Class 456 was very poor both as to entries and quality. 
Class 457 (Dry Cider, bottled) contained some excellent ciders, 
a few were rather too acid, and some sweets were obviously 
in the wrong class. Class 458 (Sweet Cider, bottled) as a 
whole was very fine, most of these ciders being clean and 
well made. Class 459 was fairly good, with a superb first 
prize lot, exhibited by Messrs. Tilley, to whom the Champion 
Cup was awarded. The prize and commended exhibits were 
all of fine quality. Class 460 was decidedly indifferent, a 
most unusual case in a dry perry class. Class 461 (Sweet 
Perry) was very fine indeed. Some exhibitors had, however, 
sent dry perry which would have won high mention in the 
other class. The first prize exhibit was of very fine 
flavour. 

The following are the results of the chemical analyses of 
the samples gaining prizes : — 


Class 454. — Cask of Dry Cider ^ not less than 18 and not more 
than 30 gallo7is^ made in 1908. 


No. 

Specific 

gravity 

Alcohol 

Total 

solids 

Acidity 

Awards 

4080 

1*0181 

per cent. 
4*70 

per cent. 
6*07 

per cent. 
■495 

1st Prize 

40B5 

1-0213 1 

5-70 

7-24 

•670 

i 2n ci Prize 

4076 

1*026 { 

3‘65 

7*14 

•479 . 

3rd Prize 
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Class Ib^.—Gash of Sweet Cider, not less than IS mid not 
more than 30 gallons, made in 1908. 


No, 

Specific 

gravity 

Alcohol 

Total 

solids 

Acidity 

Awards 



per cent. 

per cent. 

per cent. 

1st Prize 

4090 

1*0327 

3*50 

9*28 

•284 

4106 

i-0289 

2-00 

7*84 

■335 

2nd Prize 

4113 

1*0317 

3-17 

9*19 

•298 

3rcl Prize 

Class 456. — Cask of Cider, not less than 18 and not more 


than 30 gallons. 

made previous to 

1908. 

4120 

1-0117 

7*05 

5-36 

*489 

1st Prize 

4121 

1-0158 

3*70 

5-30 

■469 

2mi Prize 

4125 

Analysis not recorded. 


3r(] Prize 


Class 457. — One dozen bottles of Dry Cider, made in 1908. 


4128 

4134 

4135 

1*0234 

1-0157 

P0153 

4-00 

4-20 

4*28 

7*46 

6-31 

5-22 

*318 

•351 

•346 

1st Prize, 

& E.N. for Cup 
2nd Prize 

3rd Prize 

Class 458. — One Dozen Bottles of Sweet Cider 

•made in 1908. 

4158 

1-0336 

2*96 

9*59 

‘395 

1st Prize 

4191 

P0474 

•75 

12*33 

•663 

2nd Prize 

4198 

1-0398 

2*45 

11*22 

•425 

3rd Prize 

Class 459. — One Dozen Bottles of Cider, made previous to 1908. 

4218 

1*0364 

2*90 

10-34 

•380 

'1st Prize and 
Challenge Cup 

4212 

1*0269 

2*85 

7-84 

-522 

2nd Prize 

4211 

P0306 

2*70 

8*76 

•522 

Srd Prize 


Class 460. — One Dozen Bottles of Dry Ferry. 

4222 

1-0234 

4*20 

7*60 

•529 

1st Prize 

4230 

1*0215 

5 '75 

7*60 

•703 

2nd Prize 

4229 

1 0351 

4-40 

10*71 

■854 

3rd Prize 


Class 461. — One Dozen Bottles of Sweet Perry. 


4241 : 

1 ,1*0396 1 

i 2*30 

10*77 

*639 

1 St Prize 

4243 ^ 

1*041 1 

' 2*90 

11.63 

•569 

find Prize 

4240 

1*0446 

i 1*15 

11*70 ! 

•452 

3rd Prize 
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Wool . — The exhibits of wool were all well grown and 
fully up to the average. Some few samples exhibited signs 
of tenderness, and several samples were scoured in washing 
too much, the nature being taken out of them and the lustre 
injured. The Leicester wools were all well grown and of 
good lustre. The Lincolns were all well and deep grown, 
and well got up. The Kent or Romney Marsh showed good 
quality, but in some instances were tender. The Cotswolds 
were all deep and good quality wools. The Devons were all 
very good wools, and the South Devons made a good average 
show. The class for Any other Long Wool ” made a fair 
average show of lustre wools. The Southdown wool was 
good, clean, and well got up. The Shropshire wool made only 
an average show, hut with good staple and fair quality. 
There were only two exhibits of Kerry Hill, but these were 
of very clean, soft handling hosiery wool. The Any other 
Short Wools ” made a very mixed collection, but they were 
generally of fair quality and well got up. There was a great 
improvement in Welsh wool, which showed very good quality. 
The Cheviot was also of good quality, well grown and well 
got up. The Scotch exhibits were of long strong wool, with 
all the characteristic qualities. 

Hives, Honey, &c. — In this department a splendid show of 
appliances was made, and bee-keepers desiring to be up to date 
had the opportunity of seeing the best that most of the 
leading manufacturers could stage. Only a very few new- 
season novelties were shown. The first prize went to a very 
promising invention, capable perhaps of improvements in some 
details, while the ‘‘ Simplex ” honey-jar was well worth trial. 
In the Extractor Class the “ Cowan ” and “ Rapid ’’ again 
deservedly came out first. A tasteful display of honey, staged 
by Mr. W, Dixon of Leeds, was awarded a first, the second 
being almost as good, while the third perhaps had better honey 
in someAvbat less attractive form. The honey staged in the 
other classes scarcely reached the top mark, the Show coming 
too early for entries only of the present year, and run honey of 
previous years is apt to lose its aroma, and perhaps delicacy of 
flavour, when prepared for the Show bench. Comb honey of 
this season has suffered from weather interruptions just when 
the bees should have been giving the finish to their best work. 
The north and west division of the country produced the larger 
proportion of the best honeys, and this can be traced to climatic 
differences in 1908 and the early season of 1909, In light 
extracted honeys ail the prizes went to Lincolnshire, Hunts., 
Somerset, and Gloucestershire, and in dark honeys to the 
same or districts near. Heather honeys were somewhat 
disappointing, heather mixtures being somewhat better, but 
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fewer in iimiiber. Wax was a strikingly good feature of 
the Show., 

Competitions. 

Butter-making. — The number of competitors was 102, and 
the competitions were confined to dairy students who had 
receiA'Od instruction in dairying in their respective counties, 
and wdio had never won a prize at the Shows of the R.A.S.E., 
Bath and West, Royal Counties, and' at the London Dairy 
Show. The competitors were, on the whole, a smart, capable 
lot, and the method of working adopted by them gave very 
practical results. The different competitions were keenly 
contested, the work was neatly and smartly done, and the 
competitors showed evidence of having received a careful 
training. Eighteen competitors entered for the Championship 
competition which was held on the last day of the Show, and 
was only open to prize •winners in the preceding classes. This 
competition ^vas very keenly contested, and the work done by 
the different competitors was up to a high order of merit, very 
few marks separating the highest and lowest. The work 
generally was smartly and neatly done, every attention being 
given to detail, and the finished product was of excellent 
quality, with little to be desired in the way of appearance and 
finish. 

Horse-shoeing. — The quality of the work was very good, 
but it was found, as at Newcastle last year, that although 
special attention was paid to shoe-making, not sufficient care 
was taken in many instances with the preparation of the foot 
and nailing on. 

The Society -were most cordially received by the County 
and City, and visitors to the Show w-ill not readily forget the 
kindness of the Mayor, who, with the Mayoress (Mrs. James 
Bruton), dispensed the most generous hospitality in their 
specially erected pavilion in the Showyard. 

There is no doubt the daily downpour of rain deterred 
many intending visitors from attending the Show, and 
consequently the “ takings ” at the gates were reduced, so 
that, for the first time since the return to the country, a 
small deficit on the Show has to be recorded. Although 
.the financial result may not have been so satisfactory 
as could have been desired, there was a consensus of opinion 
that, from the point of excellence, the Gloucester Show of 
1909 has never been surpassed. 

Thos. McRow. 

16 Bedford Square, 

London, W.O. 
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THE TRIALS OF FRUIT TREE SPRAYING 
MACHINES AT GLOUCESTER, 1909. 

^ , f George E. Champion, Linton, Maidstone. 

t Montagu C. H. Taylor, Shelsley Walsh, Worcester. 

These trials Avere held in the orchards of Mr. Martin Chart 
at Hiicclecote, on June 17 and 18. The site was an excellent 
one, the arrangements Avere well carried out, and we were 
able to hold exhaustive trials of the four power machines, 
and the twenty-six hand machines entered for competition. 

Glass III. — Poavbr Machines. 

After -a thorough trial we placed No. 183, entered by 
Messrs. Weeks & Son, first. This consisted of a 5 H.P. oil 
engine driving three throw plunger pnmps. The engine and 
pumps were mounted on a four wheeled frame, and to this 
was connected a galvanised storage tank on wheels. The tank 
contained 150 gallons of mixture and was fitted with agitators 
worked by the engine. This machine supplied the nozzles 
on eight lengths of hose pipe at once, delivering 930 gallons 
per hour, and doing good work with the different mixtures 
used. 

No. 388, Messrs. Drake & Fletcher’s machine, placed second, 
comprised a 3 H.P. two cylinder petrol engine, and a set of 
two-throw gun metal plunger pumps mounted, with a wooden 
barrel holding 120 gallons of mixture, on a four wheeled 
portable trolley. This machine worked well ; supplying eight 
branch hose pipes and nozzles, and delivering 600 gallons 
per hour. 

The remaining entries consisted of No. 298, shown by 
the Weald of Kent Engineering Company, A 5 H.P. petrol 
engine working a set of three plunger pumps, mounted on 
a frame and wheels, and a 50-gallon tub fitted with handles 
for carrying. This gave very satisfactory results. 

No. 4350, Messrs. Duke & Ockenden’s machine, comprising 
a 3 H.P. petrol engine, and double acting “Admiral” pump 
mounted on a waggon with a 250-gallon half-round tub, a 
spraying tower, and a galvanised water tank. This was a 
somewhat cumbersome plant. * 

Class IL— Hand Power Machines. 

The twenty-six hand power machines in Class 2 were, 
after the exhaustive trials on the first day, reduced to eight, 

VOL. 70. 0 
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Trials of F'ridt Tree Sprafiui] Alackiries. 

Of these, No. 182 shown by Messrs. Weeks & Son, and No. 387 
entered by Messrs. Drake & Eletcher, were finally placed first 
and second respectively. 

Messrs. Weeks & Son’s n^achine comprised a 35-galloii 
narrow wooden container, mounted on side wheels 24 in. 
over all, with a giin-metal pump 2f in. by 5 in. fitted with 
ball valves. The pump, which could be quickly removed 
from the tank for inspection, was , easily worked and capable 
of throwing' two powerful jets. This machine did excellent 
work under all conditions. 

Messrs. Drake & Fletcher’s machine, a close second to above, 
consisted of an oval shaped barrel of 18 gallons capacity, 
mounted on a barrow frame 14 in. over all. The pump 
was of gun metal with brass ball valves and leather washers 
to piston. It Avas an easy working pump and could quickly 
be removed from the barrel. 

No. 199, Messrs. Benton & Stone’s 30-gallon machine, had 
an excellent pump with novel features for altering its position 
and for agitating and straining the mixture. 

No, 242, The Four Oaks Company’s 15-gallon machine, 
designed for closely planted fruit plantations, had a powerful 
brass pump fitted in a galvanised iron tank mounted on an iron 
barrow frame, 12 in. over all. 

No. 289, entered by Mackies, Ltd., was a machine made to 
be carried or wheeled. It had a brass pump with ball valves 
fitted in an 18-gallon oak barrel. The pump was easy working 
and could easily be removed for inspection. 

No. 4301, Messrs. Marshall & Philp’s “ Fountain ” Machine, 
comprised a 25-gallon galvanised copper lined tank, to which 
was fitted a gun metal pump with ball valves with a patent 
adjustable washer. The pump worked easily and could be 
quickly removed. 

No. 236, shown by the Alpha Extinguisher Ltd., was a 
5-gaIlon lead-coated steel container Avith side handies. The 
mixture having been put into this, air Avas pumped in to a 
pressure of 100 lb. A good s])ray was maintained for from 
sixteen to twenty minutes. 

No. 162, Messrs. Burland & Son’s machine, was a 40- 
gailoii tub mounted on an iron shod sled. It had gun metal 
plunger pump, and supplied four lengths of hose pipe. This 
was a useful machine, 24 inches wide over all. 

Among, the other machines entered were several knapsacks, 
a form of niachine which was not suitable for competition, 
and not intended to be included under the regulations. No. 
243, The Four Oaks Knapsack was a well-made and most 
excellent machine with the pump and working parts fitted 
outside the container. 
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■ No. 382, one of French make shown by Messrs. Besnard, 
was worked by air pressure, having an air pump fitted outside 
the lead-coated steel container. This machine did good work. 

No. 1468, Messrs, Mayfarth & Oo.’s Syphonia Knapsack 
was a 2i-gaiIon lead-coated steel container worked by air 
pressure, the liquid being pumped into the container. 

Of the nozzles used in the trials, we found the large 
^‘Seneca” pattern the best for lime and salt spraying, and 
for the Bordeaux Mixture, Messrs. Weeks & Son’s ‘‘Multi- 
spray ” nozzle, the “ Mistry ” pattern, and the “ W.E.K.” did 
the best work. As a general purpose nozzle, Messrs. Drake & 
Fletcher’s adjustable “ Mistifier ” was very satisfactory. 

A word should be said with regard to the spray mixtures 
used in the trials. While the lime and salt wash and the 
Bordeaux Mixture were sufficiently satisfactory for the 
purpose Ave had in Anew, viz., to test the machines, yet owing 
to the very poor quality of the lime and of the bluestone 
provided, they would have been quite unsuitable for use in a 
commercial fruit plantation. We mention this only in order 
to remind growers, many of whom took advantage of the 
Society’s courtesy to view the trials, of the importance of 
taking the greatest care in the purchase of the materials and 
in the mixing of the spray fluids. 

In conclusion, we Avere much indebted to Mr. Martin 
Chart for the excellent preparations he had made in his 
gardens for conducting these trials ; and we also desire to 
express our thanks to the Stewards of Implements, Mr. E. M, 
Greaves and Mr. Claude M. S. Pilkington, for their assistance, 
and to the Consulting Engineer, Mr. F. S. Courtney, for the 
help he gave us in carrying out our duties. 

Montagu c. H. Tayuob. 
Geo. E. Champion. 
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THE TRIALS OF HOP-DRYING PLANT, 1909. 

^ f Walter E. Elgar, Sittingbourne, Kent. 

Jviffjfiii 1 John Powell, Lower Wick, "Worcester. 

In response to the Society’s offer of lOOL as a prize for the 
best Hop-Drying Apparatus, there were four entries, viz. : — 

Mr. A. F. PnrtrifK-e Leominster. 

Mr. E. (1. Shew Ledbury. 

]\Iessrs. ’Wbitiiim' Bro.s. .... PhiYcrsham, Kent. 

Messrs. "Williainson & Allen . . . Clloueester. 

In the Regulations which were sent to the several com- 
petitors features which were considered of special importance 
were set out as follows : — 

Efficiency of work. 

Adaptability^ to different kinds of existing oasts (unless the 
plant is self-contained). 

Facility for regulating heat and draught, also for cooling. 

Economy of working. 

Time required for drying. 

Construction. 

Prime cost. 

In oi’der that the trials should be as complete as possible, 
it was arranged that they should l)e continued throughout the 
whole period of hop-drying, and during that period each kiln 
was in the charge of two observers, who kept accurate record 
of all that transpired at each ousting, including such items as 
quantity and description of fuel and quantity of sulphur used, 
temperature at different times and at different parts of the hair 
during process of drying, weight of green hops loaded on each 
Mill, supervision of pressing or bagging and weighing of dried 
hops. They also put the stamp of the Society upon the 
pockets, and the samples were drawui in their presence, so that 
nothing was omitted, that experience and judgment could 
foresee, so that the trials should be of a thoroughly straight- 
forward and practical nature, for we recognised that unless 
these requirements were fulfilled strictly and to the uttermost 
the expectation of good likely to follow, as a result of the 
generous prize offered hy tlie Society, would be, to a large 
extent, at any rate, mullified. 

Before starting upon our judging, a system of marks ” 
was agreed upon, with the proportionate maximum under 
various headings. 
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The competition was strictl^^ limited to the efficient work- 
ing of the apparatus itself, the resultant sample of dried hops 
being examined solely with the view of ascertaining how the 
hops composing that sample had been treated, quite irrespec- 
tive of the quality, size, or variety of the hops themselves. 

It will be noted th^t there were three west country 
machines and one Kent machine competing, and it was 
arranged that the west country machines should, be under 
the charge of Kent observers, and that the Kent machines 
should be in charge of west country observers. 

To ensure that the machines should all be in readiness, and 
the arrangements for weighing, &c., during the trials should 
be complete, a preliminary inspection was made by the two 
Judges and the Consulting Engineer of the Society. 

The first plant to be inspected was that entered by Messrs# 
Williamson & Allen, manufactured under Joyces’ Patent. It 
consisted of a gill stove or furnace, enclosed in a vertical 
rectangular galvanised iron shaft, about 6 ft. square. The 
furnace was fitted with hollow^ fire bars, the air passing 
through which was collected in a pipe leading up the shaft, 
and delivered into the upper part of the kiln above the 
hops. 

The furnace gases were conducted up another pipe in the 
shaft, and delivered free of the kiln to the outside atmo- 
sphere. 

The bottom of the shaft was open for some height above 
the ground to allow of the access of air to the outside gill 
surfaces of the stove, such openings being regulated b 3 ? sliding 
dampers. 

On the front face of the shaft is a horizontal hinged flap or 
door, this is kept closed when the hops are being dried, but 
when cooling is desired it is thrown open, or across the shaft, 
thus arresting the ascending column of hot air. The shaft 
terminates about 4 ft. 6 in. below the hair, which it is claimed 
allows for an even distribution of temperature tinder the hair 
and through the hops. 

From the above description it will be seen that this plant, 
like the open fire kilns, depends solely upon natural draught 
for transmitting the hot gases through the kiln. There is 
no fan. 

Unfortunately Messrs. Williamson & Alien were obliged 
to withdraw this machine from the competition, owing to an 
objection raised by the owner of the oasts as to the conduct of 
the trials. This was much regretted. 

The next plant to be examined was that by Messrs. Whiting 
Bros., manufactured under Neames’ Patent, and erected in one 
of Mr. F. Neame’s oasts at Tinbridge, EWersham. 
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The Trials of Hop-Drying Plants 1909. 

The plant consists of a plain cast-iron cylindrical vertical 
furnace, fixed on the floor of the kiln. The hot gases from 
the furnace are led across the kiln in four cast-iron pipes, 
slightly rising, to a distribution box fixed on the opposite wall. 
From this distribution box two 8 in. pipes branch, one right 
and the other left, encircling the inside of the kiln, and then 
return across the centre of the kiln to the back, and there 
deliver into a brick chimney. The general arrangement is seen 
from the accompanying plan and section, Fig. 1. Openings are 
provided on the ground level around all sides of the kiln for 
the access of air, such openings being regulated by dampers. 

The furnace is, of course, also provided with a damper to 
regulate the fire, and it was found to be quite efficient in 
operation. 

During the trials for the first week, the fuel used consisted 
of coal or coke in equal quantities, after which coke alone was 
used for six days, and the last two days wood with a little coke. 

This plant has no fan and depends entirely on natural 
draught. 

Sulphuring is effected in the ordinary way, with an in- 
dependent sulphur stove. The cost of this plant fixed is 
quoted at 75 L 

On August 9, Mr. Shew’s plant at Bosbury, near Ledbury, 
was the first to be examined. Here there were three Mins, 
each fitted with its own gill furnace and radiating pipes. 

The special feature in this plant is the arrangement of the 
radiating pipes, which are composed of a battery of twelve 
inclined Y pipes, illustrated in plan and elevation by Fig. 2. 
The object of this arrangement is to ensure the uniform 
distribution of the heated air under the hair. 

The air is blown into the kilns through suitable conduits by 
two fans, one fan capable of delivering 9,000 cubic feet per 
minute delivering into one kiln 16 ft. square, the other larger 
fan with a capacity of 25,000 cubic feet per minute delivering 
Into the two other kilns, each 15 ft. square. 

The fans were driven by a portable steam engine, and 
when running maintained an air pressure in the lower portion 
of the kiln equal to about one-tenth of an inch of water. For 
the purposes of trial, the three kilns were treated collectively 
as one. 

It is claimed for this system that it will also work without 
the aid of fans by natural draught, though when so doing the 
output would be less than when working with forced draught. 
Two oastings were made in this wa 3 ^ in one of the kilns, and 
although the air inlets were not arranged for efficient working 
with natural draught, the result proved that the plant would 
work efficiently without forced draught. 




Fi0. 1.— Ii^ame’s Patent Pare Air Furnace for Drying Hops. 
Entered for competition by Whiting Bros. 








PIG, 2.~-Sliew’s Patent Economic! Hop Drier. 
Entered for competition by E. G. Shew. 
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The price of the plant fixed complete, but exclusive of 
engine and builder’s work, was quoted at 252L 

Mr, Partridge’s plant at Wharton Court, Leominster, was 
likewise adapted to three kilns, two of which were circular and 
the third rectangular, shown in Pig. 3. 

It consists of a furnace with a multitubular heater, with 
fifty 3 in. wrougiit-iron tubes, 6 ft. long, and a sirocco fan 50 
in. in diameter by 30 in. wide, driven by a fixed horizontal oil 
engine. 

The fan is placed between the heater and the kiln ; in this 
way the outside air is drawn through the heating tubes, the hot 
flue gases traversing round them, and the air thus heated is 
then delivered under about one-eighth of an inch water pres- 
sure through a delivery culvert into the lower portion of the 
rectangular kiln, part finding its way through the door openings 
to the two circular kilns. 

The method adopted in working this particular plant 
differed from that of the other plants, in that instead of doing 
two oastings in the twenty-four hours, the whole of one day^s 
picking is treated in one casting at night. This method of 
working certainly necessitates a larger plant than would be 
required if the drying was done in two oastings, but there is 
nothing inherent in the system to prevent the drying being 
so done. 

Teials. 

In order that the records should be as uniform as possible, 
each observer was equipped with a series of log-sheets, on 
which were tabulated all the observations taken during each 
oasting. 

The weight of green hops at each oasting was recorded, as 
also the weight of fuel, the variation of temperature every 
three hours, as well as the maximum temperatures at different 
positions on the hair for each oasting. The dried hops were 
subsequently weighed, but it was found impracticable, without 
unduly inconveniencing the operators, to keep the exact weight 
of each oasting separate, as it frequently occurred that there 
was a shortage of hops to completely fill the last pocket, or that 
there might be a small quantity of hops in excess which 
would be carried on to the next oasting. The total quantity 
for each trial is, however, correct. 

The figures given in the Table on p. 203 are the mean figures 
recorded during the whole period of trial ; at the end of the table 
is given the maximum outputs for any one oasting of the com- 
peting plants, and these readings may be taken as the correct 
record of the capacity of the plant rather than the mean 
readings, which, to some extent, were affected by irregularity 
in the quantity of green hops in an oasting. 
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The Trials of Hop-Brfng Plant, 1909. 


Tlie fuel used varied iii each case* and this lias to be borne 
in iiiiiid when coiisideriiii^ tfie <jiumtity of fuel used per cwt. 
of output.’' 

Ill the case of Messj*s. Whiting, coal and coke in approxi- 
mately equal quantities Avas used for six days, then coke alone 
for five days, and Avood and coke for two days. 

With Mr. Shew’s plant coke alone AA^as used throughout the 
trials, AA^hile with Mr. Partridge’s plant coal alone w^as used. 

The temperatures generally Avere very equally divided over 
different parts of the kilns. The trials sIioav clearly the very 
largely-increased output obtainable per square foot of hair 
where forced draught is used. 

In comparing the amount of poAver taken to work the fans 
in Mr. Sliew’s case, there is a portable steam engine, Avhich, 
though unnecessarily large for the Avork it has to do, is yet 
available for doing Avhatever other work may be required 
during the remaining part of the year. 

Mr. Partridge, on the other hand, has a fixed oil engine for 
driving his fans. 

A comparison between these two would hardly give a fair 
conclusion. 

For Avork which only occupies a feAV weeks in the year it is 
better to assume that the poAver would be hired. The smallest 
portable engine one Avouid be likely to get Avould be 8 H.P., 
Avhich Avould be more than sufficient to drive either plant. 

Messrs. Whiting commenced their trials on September 6, 
finishing on September 18. The trials proceeded with remark- 
able uniformity. Only one kiln being under trial, it was an 
easy matter to regulate the amount of green hops in each 
oasting. With Messrs. Shew’s and Partridge’s oastings it was 
impossible to get the same uniformity as, all three kilns being 
treated as one, if there was any shortage in the day’s picking, 
it affected the load in the kiln. 

Mr. Shew commenced his trials on September 13 and 
concluded on Septejnber 28. 

Mr. Partridge commenced his trials on September 14 and 
concluded on September 22. 

At the conclusion of the casting samples of dried hops 
were taken from one of the pockets of each oasting, in the 
presence of one of the observers in charge of the trials, and 
were submitted to the inspection of the Judges, as well as to 
an independent hop merchant and hop factor. 

It is interesting to note that the maximum depths of 
green hops in the kilns Avere as follows : — 

Neame’s (Whiting) . . 12 inches. 

SheAv’s ' . . . 22 „ 

^ Partridge’s . . 31 ' „ 
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We do not consider that any of tbe piants shown have by 
any means reached inechanically the stamlard of excellence 
that is desired, but one must not lose siglit of the coiiditioiis 
that pertain to a plant of the sort that is only in use for 
say three weeks or a month during the year ; therefore ■ tlie 
prime cost has to be worked off, as it were, in a very short 
space of time. 

Two of the plants that we judged, viz,, Shew’s and 
Partridge’s, used forced draught, and by this means very many 
more hops can be diaed on a limited kiln space than with 
natural draught, as with Mr. Neame’s system, but we feel 
bound to point out that where there is plenty of kiln room 
we do not think there is any advantage in either of the forced 
draught systems over Mr. Neame’s. 

After various personal inspections and most carefully going 
into the figures and details, and weighing up the various reports, 
we came to the conclusion that Mr, Show’s plant was , the best 
of those entered, and in conclusion we desire to express our 
deep gratitude and appreciation of the help and advice on the 
engineering points that we received from Mr. Courtney, the 
Society’s Engineer, to whom we are also inde])tecl for arranging, 
preparing, and tabulating the various log ])ooks. We also wish 
to express our thanks to Mr. Basil Richardson, partner in the 
well known firm of Wigan & Co., Hop Merchants, and Mr. 
Sydney Smith, of Messrs. Pattenden & Smith, Hop Factors, who 
assisted us in judging the samples. 

The analyses of the samples were made by Mr. Lawrence 
Briant, of Holborn Viaduct, in the most careful and thorough 
manner, and we are obliged to him for the great pains he took 
over the work. 

We also feel indebted to the Assistants for the careful and 
efficient manner in which they performed the work entrusted 
to them. 

It now only remains for us to say that we are quite satisfied 
in oxir own minds as to the genuineness and thoi^o ugliness with 
which the trials have been conducted, and trust that the results, 
including the most valuable set of figures marked “ A ” in the 
Appendix, may be of practical use to hop growers generally 
and ultimately repay the outlay so generously provided by the 
Royal Agricultural Society. 

Walter R. Elgar. 
John Powell. 


Report upon samples of hops in connection with tests 
of kiln drying made under the control of the Royal Agri- 
cultural Society : — 
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Moisture percentage 

Name 

Mark 



Green 

Dried 



Wliitings . 

A 

6 

79’90 

9*50 


A 




13 

T5'f>r> 

9*90 

* 

A 



n . • • 

17 

82‘9o 

9*40 

Shew 

0 

80'75 

i 7*25 

i 




)i ... 

0 

18 

81*20 

1 

1 11*45 

Partridge . 

Bramlins 

80*40 

7*20 


D 

i 


M • 

Mathon 

80*00 1 

13*30 

)» * • * 

D 

Fuggles 

' 79*60 

i 

14*75 


Name 

Mark 

1 

Ci ® ^ 03 

! <5^ IK cu 

o *1 rV 

■ 

1 S s O ^ 

1 

Kesins in dried hops calculated 
on moisture free hops 



1 

1 5 ® s' 5 

i 

Soft 

Hard 

1 Total 

Whitings . 

i A 

; 6 

16*66 

12*98 

1 8*31 

16*24 


A 

' 18 

13-05 

11*21 

1*89 

1310 


i A 

i 17 

15-98 

11*70 

2*12 

13-82 

Shew , . 

i c 

5 ■ 

13*42 

11*42 

2*26 

13*68 

. 

: ' 

18 

13*84 

11*87 

2*26 

; 14*18 

Partridge . 

D 

i Bi'amiins 

15*28 

12*72 

, 2*37 

'' 15*09 

"j 

i D 

Mathon 

12*55 

10*50 

2*31 

12*81 


: D 

1 , Phiggles 

i 

13*91 

10*20 

2*46 

12*66 
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In connection with the above figures I have to make the 
following observations : — 

(1) The whole of these samples represent hops of good 
quality as measured by the resins. ’The soft resins — these being 
to a large extent the measm'e of the preservative value — are 
high, and the hard resins which are of little or no preservative 
value are low. 

(2) In no case has any considerable loss occurred between 
the total resins present in the green hops and those found 
in the dry hops, thus showing that the methods of drying 
adopted have been such that no undue disintegration of the 
hops with consequent loss of resins has occurred. In this 
respect the whole of the samples are satisfactory. 

(3) The moisture percentage in the dry hops is satis- 
factorily low in the bulk of the samples, and assuming that for 
the purpose of a good keeping hop it is not desirable that the 
moisture percentage should exceed 10 per cent., then it will be 
seen that five out of eight samples conform to that suggested 
standard. In some of the samples, however, the moisture is 
decidedly high, this being the case most markedly in 
‘^Partridge D. Fuggles,” in which I consider the moisture 
to be seriously high, whilst it is higher than desirable in 
“ Shew C/13 ” and Partridge Mathon.” 

(4) I have been requested to allot marks to the samples 
on the following points : — 

A. Resins. 

B. Moisture. 

C. Arsenic. 

And taking perfection as 10, I place the samples in the 
following order : — 

(A) Resms, Shew 8, Partridge 8, Whiting 7. 

These figures refer not to the total resins present, but to 
the difference in resins between the green hops and the dried 
hops and the character of those resins. 

(B) Moisture, Whiting 10, Shew 9, Partridge 8. 

(G) Arsenic. Partridge 9, Whiting 8, Shew 8. 

The exact figures of arsenic are not given, but the average 
of each of these samples conforms to what I consider is a 
fair standard of not containing more than one-fiftieth of a 
grain of arsenic per lb. 


Lawbence Briant. 
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MISCELLANEOUS IMPLEMENTS 
EXHIBITED AT GLOUCESTER, 1909. 


New Implements. 

Fifty-four iniplemeiits of the most varying description were 
entered under this head for the Society’s Silver Medal ; one 
was not present and one had been damaged in transit, leaving 
fifty-two to be examined. Out of these the J udges recommended 
three for the Silver Medal Five of the remaining entries were 
for Potato Diggers, but it was considered impossible to come 
to any decision as to these without a competitive trial, and it 
is hoped the Council may be able to arrange for such at 
an early date. Two other entries were Turnip Thinners. 
Endeavours were made, but unfortunately withoiit success, to 
find a field (of turnips) where these could be tried, and it was 
therefore impossible to come to a definite opinion as to their 
respective merits. 

Silver medals were awarded to the three entries described 
below 

No. llZL~(]art^Farmm''^8 Road and Jar???, with combined 
Patent Tipping and Brake arrangements to take weight off 
horse’s back Price 231 — Exhibited by William Bali & Son, 
Ltd., Rothwell, near Kettering. 



Fig. ]. —Fanner’s Road and Farm Cart. 


JVD/d.— The patent automatic brakes and tipping gear can 
be supplied separately for 4L 7s. 6d., including fixing. 
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In this gear the action of apply mg the brakes^ automati- 
cally tips the body, so that the weight is partially taken off 
the horse’s back when descending a hill. Some tests made 
in the showyard showed that the horse was relieved of 
approximately one third the load on his back. The apparatus 
is simple and unlikely to get out of order, and would appear 
to be of considerable value in hilly country. 

No. 2152. — Marrow^ Zigzag^ with reversible tines, solid frame. 
Price U. 15s. — Exhibited by Lott & Walne, Ltd., The Foundry, 
Dorchester. The tines are made of square bar, double the 
usual length, and bent at right angles in the middle, they are 
held in place ]:)y the horizontal member being slipped under a 
clip which is then tightened down by a single set bolt. It is 
indifferent which end of the tine is pointing downwards, the 
life of the tine is therefore doubled and the objectionable 
weak screwed end is done away with. 



Fig. 2.— Diabolo Cream Separator. 


No. 3139 . — Oream Separator^ Diabolo,'"'' Manufactured 
by the Aktiebolaget Pump Separator Company, Stockholm, 
capacity 27 gallons per hour. Price il. 4s. — Exhibited by R. J. 
VOL. 70. ' P 
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Fiillwood & Bland, 31 Bevenden Street, Hoxtoii, London, N. 
Small and neat in appearance, easily worked, and is fully up 
to its stated capacity. Tlie average of cream separated is quite 
satisfactory as shown by tests made for the Judges. In view 
of its low price the machine appears worth the consideration 
of those W'ho require a small separator. 


Othbb “New” Implements. 

No, Oil Engine, 16J B.H.P. Price 160L— 

Exiiibited by Blackstone & Co., Ltd., Stamford. This, as a good 
example of a crude oil burning engine, was subjected to a 
thorough examination and trial by the Judges. It may here be 



Fig. 3 —Crude Oil Engine. 

mentioned that crude oils somewhat resemble Creosote in 
appearance and smell, and vary in thickness from Scotch shale 
oil, which is quite limpid, to Canadian, which is nearly as thick 
as treacle. It is therefore of much importance that a crude oil 
engine should be capable of dealing with any brand of crude oil 
without modification or adjustment being required. The 
Biackstoiie engine, when tested with various brands of oil, 
appeared to be quite indifferent to what it was burning, and 
even with the most varying brands no difference was percep- 
tible ' either in horse-power or revolutions. No' adjustment 
of any kind was made during these trials. One of the 
great difficulties in using crude oil is fouling of the cylinder 
and piston head with a deposit of carbon due to imperfect 
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carbiiration. To satisfy ourselves on this point we had one of 
the Biackstone engines opened up ; this engine had done some 
weeks’ work without being opened up or the internal parts 
cleaned. The deposit we found was too slight to ].)e of any 
importance, even the head of the air inlet valve — which 
owing to its comparative coolness always shows the heaviest 
deposit — was practically clean. Whilst running, the exhaust 
was clear and almost without objectionable odour. 

The engine was subjected to a three-hours’ full power run 
under the supervision of the Society’s Engineer, Mr. Courtney, 
G.E., during which time it gave off 27*4 H.P. being 60*5 
per cent, above the catalogue H.P. No trouble of any kind 
occurred, nor were any adjustments made. The run was made 
on Crude Texas Oil, costing 50s. per ton or about per 
gallon, the amount consumed being -58 of a pint per B.H.P. 
per hour, the cost of fuel per H.P. per hour working out at 
*181 of a penny. 

The importance of this extraordinary economy may be 
judged by comparing the cost of running on paraffin or petrol 
and presuming, as is probably correct, that an equal amount 
be burnt per H.P. 

Cost per H.P. per hour, 


Crude Oil 2^d. per gallon *181 

Paraffin si „ . . ’502 

Petrol 15d. „ 1100 

or taking crude oil as unity, then — 

Crude Oil . . 1-00 

Paraffin . . 312 

Petrol . 0*08 


which compares very favourably with the cost of producer gas 
engines. A very strong point in favour of crude oil is its 
freedom from danger and uselessness for any other pui^pose 
than that for which it is intended. Crude Texas is almost 
uninflammable, in fact a bucketfull thrown on to a fire of 
shavings and sticks will act almost as if it were water instead of 
oil. In view of the great danger attaching to the use of petrol 
in and about farm buildings and the higher fire insurance 
premium demanded where used, this point is of special value. 
Appended is Mr, H. Stanger’s analysis of the Crude Texas used 
in above trials. 

2, Broadway, 

K. H. H. Btanoee, Westminster, S.W. 

My $rd, 1909. 

©BAR Sib, Sample of Oil for Test. 

In accordance with your instructions of the SOfch ult. I bave tested the 
sample of oil (Crude Texan) received therewith, and now beg to report the 
results obtained. 

Specific Gravity at 60® F.=:-9435. 

Flash Point (close test)=246P. (=119^0.). 
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('((tori fie I'alue. 

Calories 

British Thermal ITiiits 
EYa]ioratire Power .... 

Yours faitlifulW, 

(^^Igiiedt) R 

F. S. GoPBTNEY, Esq., M.Inst.O.B., &c., 

2.5, Victoria Street, S.W. 

No. 3758. — The %0-B-H.P. Crude Oil Marine Engine^ 
price 525^, exhibited in motion at the same stand, though it 
can hardly- be deemed an Agricultural Implement, deserves 
iiieiition on account of the ease of handling, the reversing 
especially being as quick and certain as a steam engine. 

No. 3883 . — A 2()S.P. Agricultural Motor Tractor^ fitted 
as a mowing machine, the cutter bar being driven direct by 
an eccentric on the main shaft. — Exhibited by the Cyclone 
Agricultural Tractor Company, Ltd. This cutter bar may be 
removed and the tractor then used for drawing a 2-furrow 
plough or an 11-tine cultivator. It will drive a 4 ft. 6 in. 
threshing machine, &c. The engine is water cooled. 

No. 3884 . — Light Self-propelling Motor of 4 or 7 H.P. — 
Exhibited by H. P. Saunderson Co., Ltd., Elstow Works, 
Bedford. This may be used either with a removable body 
capable of carrying a load of half or one ton respectively or 
with body removed, for any agricultural purpose. The engine 
is air cooled, a current of air being driven on to the gilled 
cylinder by a small fan. It is stated that this arrangement is 
found perfectly satisfactory in practice. 

It may be remarked that if air cooling be found sufficient 
it will be an advantage in every way, lightness, economy in 
first cost, simplicity, and freedom from breakdown due to the 
freezing of the cooling water resulting in cracked pipes or 
cylinder. Yery little has been done with air cooling in England, 
but in the IJiiited States where the weather conditions are 
much more severe, greater precautions have to be taken to 
prevent freezing, and air cooling is largely used ; engines of 
45-50 H.P. have been thus made and are stated to work welL 
The R.A.S.E. trials of Motor Tractors which will take place at 
Liverpool next year wfili doubtless throw a great deal of light 
on this and other questions. 

No. 4055. — B-H.P. Petrol Engine^ Little EagleP — 
Exhibited by the Eagle Engineering Company, Warwick. This 
is a small vertical stationary engine fitted with low tension 
magneto ignition. The cylinder jacket has a thin lead plate 
about 2 in. by 1 in. fitted into it which is supposed to give way 
in the event of the water freezing in the jacket. 


10500. 
18900. 
. 19-59 lbs. 


. H. Harey StaKG'ER. 
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No. 389. — BusHfier. — Exhibited by Dra,ke & Fletcher^ 
Maidstone. A machine for 1)lo-wing dry powder, such as lime, 
sulphur, &c., over growing plants, especially strawberries, and 
currant and gooseberry bushes. Price : two rows, lOL ; four 
rows, 15L The machine consists of a fan driven by cut gears 
(unenclosed) off the front road wheel. The powder to be applied 
is carried in a hopper and fed to the fan thinugh an adjustable 
opening. The air and powder are delivered through tw^o or 
four india-rubber pipes over the rows being treated. The 
machine was tested by the Judges, who considered that it was 
ingenious and did its work with a certain degree of merit, but 
that it was capable of considerable improvement in details. 

No. 1553. — Sorting Machine for Peas^ Bea^is^ Grain^ Seeds ^ 
&c. Price 80L — Exhibited by Robert Bo]3y, Ltd., St. Andrew’s 
Works, Bury St. Edmunds. A wide endless india-rubber belt 
travels over rollers which are tilted to a slight angle. The 
seed is delivered from a hopper through an adjustable slide on 
to the top incoming edge ; as the belt travels slowly forward 
the seeds get a compound motion, one forward due to the belt, 
and the other downward at right angles to the belt due to 
gravity, the result being that the sound, well-shaped seeds 
travel faster across the belt than the light or mal-shaped ones ; 
at the' low edge of the belt are a series of receiving hoppers, 
the good seeds drop off the belt into the hoppers nearest to the 
starting end, the lighter part are carried further on and drop 
into the next receptacles, and the lightest and worst are not 
delivered sideways at ail, but carried over the end roller. When 
working on seeds of such shape as would roll with difficulty, 
small slats are fixed on to the supporting rollers under the 
upper side of the belt so as to give a shaking motion. The 
principle is the same as has been employed for many years 
in sorting shot, and should work well for such seeds as it can 
deal with. 

No. 4674. — Safety Tbnher Carriage^ manufactured by 
G. Stephenson & Sons, Newark-on -Trent. Price 40Z, — Exhibited 
by George Woodward, Maythorne, Southwell, Notts. The axle 
of a timber waggon is bent upwards into a U-shaped arch, 
through the centre of which is dropped a long square thread 
bolt provided with double swan hook at bottom, and the bolt 
is w'^orked by a capstan nut with four long arms and sufficiently 
powerful for one man to lift a two ton load. After the timber 
is lifted well up, two V-shaped irons are hung on to the under 
side of the carriage frame and the timber lowered into them, 
where it rests securel}^ and without requiring any further 
fastening. The man, being always above his load, it is claimed 
is safe in event of the timber slipping or the snapping of a 
chain link. The whole waggon weighs 18 cwt., and, provided 
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tile arclied axle is made strong enough not to be wrenched out 
of shape in bad ground, it should do its work well. 

Nos. 302, 303, and’ TyOi. —Grubbing Jack, Log Jack, and 
Grubbing Machine. Prices, 5Z. 15s., 3Z. 10s., and 35 Z. — Exhi- 
bited by Trewlieila Bros., 0 Alma Street, Soho, Smethwick, 
Birmingham. The two first are lifting jacks of different sizes, 
specially designed for grubbing tree stumps. The last is a 
special design of crab wdnch worked by a horse for pulling 
standing timber out of the ground. 

No, 3734. — Side Delivery Bake. Price 15Z. — Exhibited by 
Blackstone & Co., Ltd., Stamford. Three long parallel rakes 
are fitted across the frame, and are given a yerfcical and hori- 
zontal inoyement by a simple and ingenious motion. The rake 
at the rear passes over the other two and comes to the front 
once each complete movement, thus wiping off any hay from 
the prongs, and the hay collected is delivered at one side of the 
machine. The machine is light and of easy draught for one 
horse, but no opinion can be given as to its working without 
a thorough trial. 

No. 1934. — Pasteuriser. — Exhibited by the Dairy Supply 
Company, Ltd., Museum Street, London, W.O. An improvement 
on similar machine previously exhibited, the fan driving gear 
being placed below the milk-containing vessel instead of above, 
thus making the vessel much moi*e accessible for cleaning, <&c., 
and preventing the possibility of any oil getting into the milk. 

No. 1786, — Railway Milk Churn. Rice IZ. 10s. — Exhi- 
bited by Vipan & Headiy, Galiowtree Gate, Leicester. An 
impi’ovement on last year’s design, which was found to be liable 
to be damaged by rough treatment. The one now exhibited 
has a loose locking ring, which protects the lid and prevents 
the possibility of any water getting into the milk through the 
joint of the lid. 

No. 3770. — Boot Gleaner and Gutter. Price 13Z, 10s. — Exhi- 
bited by E. H. Bentail & Go., Heybridge, Maldon, The novelty 
consists in making about one half the longitudinal bars of the 
cleaner of rectangular section twisted into a spiral. These 
bars are rotated by friction-dilven wheels in such manner as 
to retard the passage of the roots through the cage so that the 
dirt, &c., is more thoroughly removed. 

No. 4378. — Wind-Turbine Electric Plant. Price '328Z. 
including battery. — Exhibited by J. G. Childs & Co., Ltd,, 
Hawthorn Road, Willesden Green, London, N.W. A ^‘wind 
turbine,” more commonly known as an American windmill, 
24 ft. in diameter, of about 10 H.P., drives a dynamo which, 
when running fast enough to give a predetermined voltage, 
switches in automatically to a battery of accumulators, and 
similarly cuts out when the speed of wheel is too low. The 
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current stored can of course be used for any purpose. As in 
similar plants used for storing water, the interiiiitteiit action 
compels the use of a large and therefore expensive storage 
system. 

No. 4182. — Oil Engine, 22 B.H.P. Price 244^.' — Exhibited 
by James B, Fetter & Sons, Ltd., Nautilus Works, Yeoxil. 
Engine using crude oil, which is heated to a definite fluidity 
and thence passes through an adjustable -valve on its way to 
the cylinder, the arrangement being designed to facilitate the 
use of crude oils of varying densities. 

Miscellaneotis Implements. 

No less than 4,682 entries were made, under this head as 
compared with 4,481 in 1908 at Newcastle, 4,762 in 1907 at 
Lincoln, and 4,772 in 1906 at Derby. The attention of the 
Judges was more particularly directed to the following : — 

Fruit Tree Spraying Machines, — No less than thirty of 
these were entered for the prizes offered by the Society. The 
results of this trial will be found embodied in the report by 
the Judges, and need not be further mentioned here. The 
same applies to hop drying plants, of which four were entered, 
and which will be tried during the hop-drying season of this 
year. 

Nos. 428-431. — Eoad Tarring Machines, — Exhibited by 
the Phoenix Engineering Company, Chard, Somerset. In view 
of the damage done to vegetation in the vicinity of main roads 
by dust, and the great interest taken on the subject of repairs 
and cost, it is somewhat surprising that this was the only entry 
for dust prevention machines, and the Phcnnix Engineering 
Company deserve credit for their enterprise. 

No. 516. — Fence Making Machine, Price Ibl, 15s. — Exhi- 
bited by Bacon & Curtis, Ltd., High Street, Poole, Dorset. For 
making the well-known “Peignon” chestnut or other similar 
fencing. Appeared to do its work well, and should he of value 
on large estates where such fencing is used, or by manufac- 
turers in the country where suitable timber is available. 

No. 579. — Steam Motor Waggon^ 5-ton, Price 6001^. — 
ExliiMted by Richard Garrett Sons, Ltd., Leiston Works, 
Leiston, Suffolk. Fitted with superheater in Bmoke-box 
capable of giving the steam about 100® of superheat, also with 
feed water heater, claimed to give an economy of 20 to 25 per 
cent, in coal and water. 

No. 576. Pofdable Engine of 34 single cylinder, 

fi.tted with superheater in smoke-box giving about 225® super- 
heat to steam, consisting of rows of pipes bent to and fro and 
arranged in parallel above the top row of tubes in smoke-box. 
Engine is also fitted with feedwater heater, a shaft governor 
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directly controlling the eccentiic and piston valve. Tills 
engine is interesting in view of its reported good performance , 
the coal consumption being well under 2 lb. per I.H.P. per 
hour, wliicli, considering it is non-componnd, is certainly a 
very fine performance. 

No. 667. — Potato Planter, Richmond Patent, 2-roAV. 
Price 17^. Exhibited by John Wallace & Sons, Ltd., 
Graham Square, Glasgow. The potatoes are fed into cups fitted 
on to an inclined moving chain. The under side of these cups 
is provided with a loose metal ring, and in the event of the 
potato sticking in the cup it is knocked out by the loose ring 
falling on to it on return upward motion of the chain. 

No. 1127. — Hot Air Engine and Pump complete. Price 45/. 
—Exhibited by Merryweather & Sons, Ltd., Greenwich Road, 
London, S.E. Capacity 250 gallons per hour against a head of 
40 ft. A hot-air engine of usual design is coupled to a bucket 
pump. Very convenient and economical plant for a steady 
supply of water, as it will burn any kind of cbmbustible refuse. 

No. 1114. — F eti'ohdriven Fire Engine^ ^^HatfieldP Price 
1,350/. — Capacity, 450 gallons per minute, 4-cylinder engine 
of 56 H.P., fitted with three speeds and reverse, speed up to 
35 miles per hour. Will carry aifull complement of men, and 
send with one jet a_ column of water 200 ft. high, or four jets 



Fig. 4.--“Imperiar' Manure Distrilmtor. 

No. 2234 — Manure Distriiiifor, “ TJm Imperial," broad- 
cast, 8 ft. wide, new finger wheel delivery. Price 16Z. 15s.— 
Exhibited by Alexander-Jack & Sons, Ltd., Maybole, Ayrshire. 
The back plate is fitted with' reciprocating motion so as to 
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bring the manure down to the feed wheels. This appears to 
be an improvement on other machines of this class. 

, No. 2610 . — Tank of Re-inforced Concrete. Price for 10ft. 
diaiii., 3^, per ft. of depth. — Exhibited by William Hopkins, 
Montpellier Works, Cheltenham. A segment of such tank is 
exhibited, with the wrought iron mould plates in position. In 
light soil, where the construction of storage tanks is at once 
both necessary and difficult, this plan is certainly advantageous, 
more especially as the makers propose to hire out the moulds at 
a reasonable price, and the work can then be done by ordinary 
farm labour. 

Stand 223. — Bntter Moulder. — R. A. Lister & Co., Ltd., 
Dursley, Glos. — For dealing with butter or margarine in large 
quantities, delivering it in pieces moulded to shape and of a 
definite weight. A near approximation to an ordinary semi- 
plastic brick-making machine. The butter is placed in a 
container, where it is worked by a series of pug blades, and 
forced through a die on to a table, where it is cut into lengths 
by a wire frame worked by hand. The name, &c., of the 
dealer is impressed on the under side, by a suitably engraved 
roller, immediately the butter leaves the die. 

Nos. 2954-2956. — Millstones., Diamond Brand Composi- 
tion. — Exhibited by Wm. Garner & Sons, 72 Mark Lane, 
London, E.C. The well-known French burr stone has become 
difficult to procure. The above stones are made of the quariy 
chippings, ground up and mixed with a suitable binding 
cement, so as to nearly resemble the natural stone, than 
which they are somewhat lower in price and more equable in 
texture. 

Stand 245. — The Agent-General for Queensland, I Victoria 
Street, Westminster, S.W. Of very considerable interest, 
exhibiting samples of all the products of the colony. 

Nos. 3228-3235. — Petrol Engines. — Exhibited by R. A. 
Lister & Co. Ltd., Dursley, Glos. These engines are 
interesting, insomuch as the carburetter, instead of being pro- 
vided with the almost universal “float feed,” has the spirit 
pumped up by a continuous running pump, driven by the 
engine into a closed chamber, about level with the jet, and 
from whence the latter takes its supply, the surplus spirit 
returning by an overflow pipe to the reservoir. 

Stand 315, — Charlock and Thistle Gutter. — Exhibited by 
W. N, Nicholson & Sons, Ltd., Trent Iron Works, Newark-on- 
Trent. On the points of the tines of an ordinary hay tedder 
are fixed long cutting blades, parallel to the axle, the sharp 
edge faced to rear. As the tedder revolves these blades cut off 
any high-growing stems close to ground. Very simple, and 
would appear not likely to get choked or out of order* 
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No. M2S.~-Petrol J/o/or I Exhibited by Leyiand 
Motors, Ltd., Leyiand, Laiicasliire. Tliree-ton petrol-driven 
lorries, ^ 35 H.P. 4-cylincler engine, four speeds, and reverse. 
Price of Chassis 550/. Fitted with live ” axle, instead of the 
more usual side chains. No tongue rods are used, the strain 
being taken by the special casing of the universal shaft, which 
works in spherical joints, the universal joints being thus com- 
pletely protected from grit. Steering by improved Ackerman 
device, a line drawn through the steering pivots, passing 
through the point of contact of wheel with ground, the 
steering being thus extremely certain and easy. 

No. 4037. — Air Gonipressor^ Scotfs Patent, Manufactured 
by J. Petrie & Co., Ltd. — Exhibited by the Budbridge Iron 
Works, Ltd., Stroud. The delivery valves, which are generally 
one of the most expensive parts of the upkeep, are of a new 
and apparently highly effective and simple design. A plate, 
forming the upper part of the compressing cylinder, is drilled 
full of recessed holes, in each of which is placed a steel ball, 
acting as a valve. The top of this plate is covered by another, 
similarly drilled ; but the holes of the two are staggered, so 
that the balls cannot get thrown out of place. Ball valves are 
usually noisy, and wear rapidly, owing to the constant chattering 
of the bail in its seat. To overcome this the upper part of the 
hole is so little larger than the ball that the rush of air past 
keeps the ball off its seat until completion of the delivery 
stroke. The guaranteed efficiency is 95 per cent., and in tests 
it is reported that 97*4 per cent, has been obtained, together 
with the unusually low temperature of 210“ F., which also is 
guaranteed. 

Stand 365. — Crossley Bros., Ltd., Openshaw, Manchester. 
Among other interesting exhibits ^ the stand of this well- 
known firm may be mentionedf ' No. 4038, P^^odiicer Qas 
Engine of 74 160 revolutions, together with gas pro- 

ducer. Price 425/. for engine only. Fitted with compressed 
air starting gear, piston valve, water cooled exhaust, forced 
lubrication, &c. ; a fine example of a most interesting type 
of motive power. Where constant power is reqnired a pro- 
ducer gas engine is probably more economical than any other 
type of motive power. The writer had a large engine of this 
type under his direct supervision for a long time. Using 
Welsh anthracite coal (cobbles), the cost of fuel amounted to 
about one-tenth of a penny per H.P. per hour, and the cost of 
upkeep and attendance, unskilled, was very low. Messrs. 
Crossley’s design and workmanship, of course, require no 
criticism. 

Stand 377,— Fielding & Platt, Ltd., Atlas Iron Works, 
Gloucester. A B0-B,H,P. Producer^ or Suction Gas Engine 



Miscellaneous Implements Eaihibited at Gloucester^ 1909. 219 


and Producer^ driving a set of three-throw pumps for the 
new Water Works at Wotton-under-Edge. — As this engine is 
intended for very long runs, special ring lubrication is fitted, 
together with low tension naagneto ignition. The pump rams 
are 8 in, diam. by 9 in. stroke, and are designed to deliver 
10,000 gallons per hour against a head of 300 ft. 

Stand 417. — Shand, Mason & Co., 75 Upper Ground Street, 
Blackfriars Road, London, S.E. An exhibit of various Fire 
Engines and Appliances by this well-known firm. A very neat 
form of detachable hand-driven fan is shown, fitting into 
top of chimney, for use when specially quick steam raising is 
required. 



Fig. 5.— Loqvist Milking Machine, 


Stand 437 . — The Loqvist Milking Machine. Price each 
machine, 5Z. ; ha-nd-driving gear for five cows, 5L — Exhibited 
by L. de Wyttenbach, 20 High Holborn, London. Owing 
to an unfortunate misunderstanding this was not entered 
as a “ New ” implement, but it was shown in actual work. A 
large toothed wheel on the hand gear drove five pinions, which 
could be thrown in or out of gear independently. From each 
pinion a flexible shaft led to the cow to be dealt with. The 
milking macfiine, weight 5^ lb., is made entirely of niagnalium, 
for the sake of lightness and strength. It consists of two pair of 
plates oh edge, faced in the inner side with a thick piece of soft 
indiarubber. One pair measures 11 in. by 3| in., the other 
7|^ in. by 3| in. A screw adjustment is provided to i^egulate 
the distance apart of these plates. One of each pair is flxed^ 
the other is given an irregular, reciprocating motion, by means 
of a rotating, heart-shaped, cam wheel, driven by the flexible 
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shaft. The machine is hung up beneath the cow hj straps of 
w^ebbiiig passing over the back and tail, the teats being placed 
between the indiarubber-faced plates. • The action is as 
follows : at the commencement of the motion the upper 
edges of the plates approach each other, thus squeezing the 
upper portion of the teat, next the plates become parallel, and 
finally the lower edges come together, the whole action closely 
resembling the natural action of the calf. On the under side 
of the machine is hung a rectangular, open-topped tin tray, 
connected with w^hich is a covered tin pan. The milk is 
discharged direct into the first tin, from whence it flows into 
the second. As the receiving tin fills it presses the machine 
up against the udder, tending thus to assist the delivery. 
About 100 squeezes per minute are given, the cow tested being 
stripped of milk in seven to eight minutes. Practically no 
milk was left, not more than a wine-glassful being extracted 
by hand from each teat after the machine was removed. A 
considerable pressure is given by the plates, as was easily tested 
by inserting a finger. The cow was quite indifferent, and 
stood quietly during the whole operation. In event of its 
being desired to leave one teat alone, all that is required is to 
slip off the indiarubher pads opposite to it, when, of course, 
the teat is not squeezed. It is to be noted that there are no 
pipes of any kind, which, in view of the great difficulty of 
keeping such properly clean inside and out and out of way and 
clear of being trodden on, is doubtless a decided improvement. 
It is to be hoped that next year the inventor will exhibit a more 
complete installation of this novel and exceedingly interesting 
machine. Owing to the very recent date of the invention it 
scarcely did itself justice at Gloucester. 

I wish to express my thanks for the able co-operation of 
my co-judge, Mr. C. P. Hall, and for the courtesy and assist- 
ance rendered by the Stewards of the Implements, Messrs. R. M. 
Greaves and C. M. S. Pilkiiigton, and the Society’s Consulting 
Engineer, Mr. P. S. Courtney, M. Inst, C.E. It^' is only due to 
them to say that wdtiiout the assistance, so ably and uiigrudg- 
iiigly given, it would have been impossible to have got through 
the work in the time available. 

Wm. Cboss, M.Inst.O.E. 

Spreakfield Cottage, 

Frenshani, Farnhani. 
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MILK AND BUTTER TESTS AT THE 
GLOUCESTER SHOW, 1909. 

I.— MILK- YIELD TESTS. 

The prizes offered by the Society an these classes were on 
the same liberal scale as those given at Newcastle while, 
through the generosity of the Devon Cattle Breeders’ 
Society, an extra class was provided for cows of that breed 
yielding the largest quantity of milk, total solids and 
percentage of butter fat to be considered in making the 
awards.” 

These conditions differ from those governing the other 
milk-yield classes in that the “ total solids ” have to be taken 
into account, but seeing that as a rule the ^‘solids other than 
fat ” are fairly uniform, the fat percentages usually accounting 
for the differences shown in the ‘'total solids,” the records 
of the Devon Cows have been included in all the tables for 
the purpose of comparison with the yields of the other 
Dairy Breeds. 

The actual difference in the “solids other than fat” 
between the two prize winnei’S in the Devon class was 
only '26. 

The Scale of points governing the milk-yield prizes was 
the same as at Newcastle, but the number of points necessary 
to be gained before a prize or commendation could be awarded 
was revised as below : — 

Cows 

5 years Cows and Heifers 
and over, under 5 years. 

Shorthorn, Lincolnshire Red Shorthorn,^ -- 

and South Devon . . . . ) 

Red- Poll, Ayrshire, Jersey, Guernsey,! 
and Longhorn j 

Kerry and Dexter ..... 45 40 

The Devon awards were made without any reference to 
the disqualifying condition, as that breed is not mentioned 
in the classes. The cattle were stripped on the evening of 
Thursday, June 24, at 5 p.m., the milk of the next twenty- 
four hours being taken both for the Milk-yield and Butter Test 
trials. The milks, both in the morning and evening, after 
being weighed, were sampled by Dr. Voelcker for analysis. 

In accordance with the recommendation in last year’s 
report the trials were postponed until the third day of the 
Show, and it is satisfactory to point out that the average 
points gained this year seem to show that the change of 
date has been for the better. 

The following Tables I. and II. give the full results of 
the Breed, and Special Milk-yield Classes. 



Tabi,b I.— milk-yield classes at GLODOESTER, 1909. 
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Table IL— Class 192.— SPECIAL MILK^YIELD CLASS fob COWS IN-MILK of any Age, Ebbed, OR Cross. 
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Table III. gives the number of the cattle wliicli competed 
at Gloucester and at the three previous shows, from which it 
will be seen that the number's this year show a considerable 
increase. 

Table III. 


Breed 

Derby, 

1906 

Lincoln, 

1907 

Newcastle, 

1908 

Gloucester, 

1909 

Shorthorn .... 

10 

12 

8 

13 

Liiicodiishire Bed Shorthorn 

4 

8 

4 

7 

Devon ..... 


— 

— 

4 

South Devon .... 

2 

2 

3 

4 

Longhorn .... 

1 

2 

4 

• 2 

Red Poll 

6 

6 

5 

4 

Ayrshire , . . . . 

1 

4 

3 

3 

Jersey 

18 

9 

17 

22 

Guernsey .... 

‘ 8 

6 

5 

9 

Kerry 

5 

5 

8 

13 

Dexter 

8 

10 

7 

12 

Crossbred 

— 

1 

1 

— 

Total 

63 

65 

65 

93 

Tables IV. and VI. give the averages of the cows both in 


the Breed and Special classes. 


Table IV, — Av&rages of Cattle entered in the Breed Milh 
yield Glasses, 


No, 




! 

1 

Fab 

per 

cent. 

Points 

of cows 
com- 
peting 

Breed 

Days in 
milk 

Mak 

Milk 

Fat 

Lacta- 

tion 

Total 




Lb. 

oz. 






10 

Shorthorn 

54 

62 

1 

3*28 

62*06 

13*12 

1*40 

66*63 

6 

Lincoln. Red do. 

69 

52 

2 

3*37 

52*12 

13*48 

2*90 

68-60 

4 

Devon 

69 

35 

9 

2-93 

35*56 

11*72 

2*90 

50*18 

4 

South Devon 

116 

53 13 

3-96 

5381 

15*84 

7*60 

77*26 

2 

Longhorn 

CO 

so 

34 

3 

4-28 

34*18 

17*12 

9*80 

61*10 

4 

Red Poll . 

70 

43 


2-98 

43*40 

11*92 

3*00 

68*30 

3 

Ayrshire . 

54 

i% 

0 

3*51 

49*00 

14*04 

1*40 

64*44 

21 

Jersey 

85 

37 

m 

4*58 

37*49 

18*32 

4*50 

60*31 

9 

Guernsey . 

73 

41 

If 

4*19 

41*1, 0 

16*76 

3*30 

61*16 

13 

Kerry 

72 

34 


3*20 

34*29 

12*80 

' 3*20 

50*29 

12 

Dexter 

51 

31 

7 

3*79 

31*43 

15*16 

1*10 

47*69 
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Table V.— RESULTS of BUTTER TESTS at GLOUCESTER, 1909. 

Glass 103 A.— oows in-milk, of anx age, bbeed or gross, exceeding 900 eb. rive weight. 20 entries. 



epreseats the number cjf lb. of milk reauirod to make l lb. of butter. Ten lb. of milk are reckoned .as enual 
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^ The “ Butter Katio ” represents the number oi lb of milk required to make l lb. of butter. Ten lb. of milk are reckoned as equal to an imperial gallon. 
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Table YI. — Averages of Cattle entered in the Special 

MilJc-yield Classes. 


Total 


76*60 

70*7)7 

5MS 

77*25 

61*80 

74*50 

60*80 

59*95 


KOTE.--The yields; of Milk and particulars of one Sbortkom in Table IV., and of one 
Shorthorn and one Jersey in Table V. are not included in the figures given in these 
Tables, as in each case the herdsman omitted at one of the milkings to take the milk 
to Dr. Voelcker for analysis. 

The following fourteen animals gave milk deficient in 
fat and Avere disqualified : — 

2 Shorthorns 

2 Lincolnshire Red Shorthorns 

2 Devons 

2 Red Polls 

1 Ayrshire 

6 Kerries 

2 Dexters 

II,— BUTTER TESTS (GLASS 193, A & B). 

Forty-five cows competed in these classes at Gloucester, 
29 of them being in the heavy and 16 in the light weight 
class. 

The trials Avere carried out under similar conditions and 
with the same scale of points as in previous years, the cattle 
being stripped on the evening of Wednesday, June 23, at 
5 p.m,, the milk of the next 24 hours being used for the test. 

The table on pp. 226 and 227 gives the full results of 
the trial. 


out of 11 sampled 


/ 

4 

4 

3 

13 

12 


Ko. of 
cows 
com- 
peting 

Breed ; 

Days : 
in 

milk 

Milk 

Fat 

per 

cent. 

Points 

Milk 

Fat 

1 

Lacta- 

tion 




Lb. oz. 

i 




4 

Shorthorn 

40 

63 0 

3*40 ’ 

63-00 

13-60 

Hil 

5 

Lincoln. Red do. 

64 

53 loj 

, 3*55 

53*97 

14-20 

2*40 j 

i 

3 

{ Devon 

63 

37 loi 

! 2*72 

37'95 

10*88 

2-30 

4 

i South Devon . j 

1 116 

58 13 

;3*96 

53-81 

15*84 

7*60 ! 

3 

Red Poll . 

j 68 

I 46 3^ 

! 3*20 

i 46-20 

1 

12*80 

2*80 1 

j 

1 

1 A3n*shire . 

29 

61 0 

1 3*375 

i 61-00 

j 

13*50 

Nil 

12 

j Jersey 

92 

37 11 

U-63 

i 

37*08 

18*52 

5-20 i 

1 

1 Guernsey . . | 

108 

1 31 4 

i 

j 5*475 

1 

31*25 

21*90 

j 6-80 
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Table VIL gives the number of cattle competing under 
their respective breeds, with the corresponding numbers at 
the Shows held at Derby, Lincoln, and Newcastle. 


Table VII. 


Breed 

Derby» 

1906 

Lincoln, 

1907 

Newcastle, 

1908 

Gloucester, 

1909 

Shorthorn .... 

2 

4 

3 

6 

Lincolnshire Red Shorthorn . 

2 

8 

3 

5 

Devon 




3 

South Devon .... 

2 

2 

3 

4 

Red PoU 


1 

— 

3 

Ayrshire ..... 

— 

— 

1 

1 

Jersey 

17 

14 

15 

18 

Guernsey .... 

— 


1 

3 

Longhorn . . 

— 

1 

„ 

— 

Kerry 

— 

— 

— 

2 

Crossbred .... 

! 

1 

— 


Total .... 

■ 23 

35 

26 

45 


The prizes were awarded as follows : — 

CLASS m A.— cows EXOBEDIKG 900 LB. LIVE WEIGHT. 
Ist Prize \ 

ami I Lady de Rothschild’s “Lady Phyllis’’ Jersey. 

1st Special Prize 1 
2 ad Prize % 

and i Lord. Rothschild’s “ Darlington Crairiord oih” Shorthorn. 


2ik 1 Special Prize-' 

3rd Prize \ 

and I Mr. J. Evens’ “ Barton Fuchsia 3rd” Lincoln. 

3rd Special Prize-' Red do. 

CLASS 193 B.— COWS 900 LB. LIVE WEIGHT AND UNDER, 

1st Prize . . . Mr. J. H. Smith- Barry’s “ Caprice ” Jersey. 

2nd Prize . . . Mr. J. H. Smith-Barry’s “ Post Obit ” Jersey. 

3rd Prize . . . Major Tennant’s “ Aconite ” Jersey, 


The English Jex'sey Cattle Society’s Medals (limited to 
Jersey Cows) were won as under: — ■ 

Gold Medal . . . Lady de Rothschild’s “ Lady Phyllis.” 

Silver Medal . , . . Mr. J. H. Smith-Barry’s, “ Caprice.” 

Bronze Medal . . . Mr. T. Beeby’s “ Phyllis.” 



230 Mill and Butter Tests at the Gloucester Show, 1909. 

Twenty-one cows out of the 15 tested received prizes or 
commendation cards, which does not compare favourably 
with other years. The wet cold week of the Show" may 
perhaps account for this. 


Table YIIL — Atwrages of Cattle tested in the Bu-Ue^' 

Test Glasses 


No. 

of cows 
com- 
peting 

Breed 

Live 

weight 

Days in 
milk 

Milk 

Butter 

Ratio 

Points 

6 

Shorthorn . 

Lb. 

1397 

67 

Lb. oz. 
58 13| 

Lb. oz. 

1 121 

Lb. 

33*43 

31*36 

5 

Lincoln. Red do. 

1408 

67 

54 10 

1 111 A 

28*23 

33*89 

3 

Devon 

1188 

63 

37 15J 

1 1 

35*72 

19*30 

4 

1 

South Devon 

> 1624 

116 

53 13 

2 2i 

24-65 

42*52 

3 

Red Poll . . i 

1 1213 

68 

46 31 

1 81 

30-59 

27*56 

I 

Ayrshire . 

1012 * 

29 ’ 

61 0 

2 If 

28-91 

33*75 

18 

Jersey 

851 

90 I 

35 12f 

1 lift 

20-50 

32*68 

3 

Guernsey . 

1101 

91 

39 5^ 

1 13i 

21-57 

34*26 

2 

1 

Kerry 

924 

! _ ; _ _ _ 

46 

o 

1 4 

1 

32-33 j 

20*86 


Table IX. — Average points tvon hy the Cattle at Derby, 
Lincoln, Neiocastle, and Gloucester. witJi the number of cattle 
competing at each ShoiiK 


Breed 

Derby 

Lincoln 

Newcastle 

Gloucester 


No. of 
Cows 

Points 

No. of j 

Cows ; Points 

No. of 
Cows 

Points 

No. of 
Cows 

Points 

Shorthorn 

2 

37-77 

4 

31-70 

3 

46*76 

6 

31*36 

Lincolnshire Red do. 

2 

.38*45 

8 

31-06 

3 

36*85 

5 

33*89 

Devon . . ■ . 

— 

— 

— 

— 

— 

— 

3 

19*30 

South Devon . 

j 


41-40 

2 

37*76 

3 

29*38 

4 

42*52 

Red Poll, . 


— 

1 

31*65 

— 

— 

3 

27*66 

Ayrshire. 

— 

— 

— 


1 

39*45 

1 

33*75 

Jersey . 

17 

37*95 

14 

36*61 

: tAb 

35*61 

18 

32*68 

Guernsey . ■ . 

: 2 

29-25 

4 

33*45 

1 

38*25 

3 

1 34-26 

Longhorn 


— 

1 

33*35 

' — 

— 

— 

1 

Kerry * , , . 

— 

— 

— 

! ” 



^ i 

20*85 
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Table X. — Average Butter Eatio figures or number of 
■pounds of Milk taken to make 1 lb. of Butter under their 
respective breeds and headings at Derby y Lincoln^ Newcastle^ 
and Gloucester y and the average number of cows and butter 
ratio figures at the four Shows* 





New- 

castle 

Glouces- 

ter 

The Four Shows 

Breed 

Derby 

Lincoln 

No. of 
Cows 

Butter 

ratio 

Shorthorn 

Lbs. 

20-53 

Lbs. 

30-94 

Lbs. 

24-91 

Lbs. 

33-43 

15 

Lbs. 

28-82 

Lincoln. Eed do. . 

28-80 

29'2i 

22-30 

28-23 

18 

27-75 

DeYon . 


— 

— 

35-72 

3 

35*72 

South Devon 

26-32 

25-79 

29-10 

24-65 

11 

26-37 

Red Poll 

— 

31-65 

— 

30-59 

4 

28-58 

Ayrshire 

— 

_ 

28-69 

•28-91 

2 

28-80 

Jersey . 

19*17 

19-38 

19-69 

20-50 

64 

19-82 

Guernsey 

1 20‘28 

22-35 

19-89 

21-57 

10 

21-45 

Longhorn 

1 — 

33-35 

-> 

— 

1 

33-35 

Kerry . 

— 

— 

— 

32-35 ; 

1 ^ 

l \ 

32-35 


III.— EXPERIMENTS IN THE DAIRY., 
Experiment No. I. 

The Sajnpling of Milk* 

To take an accurate and so fair ” sample of milk is not 
an easy matter. Cream rises very quickly to the surface, and 
when once risen, will not mix again with the milk unless the 
milk is heated up to 101"^ F., the blood heat of the cow. 

Passing fresh milk over a refrigerator undoubtedly retards 
the rising of the cream, but not sufficiently to enable an 
accurate sample of the milk to be taken either by dipping 
or by drawing off through a tap — the usual methods practised 
in the retail milk trade. 

The fact that “ by the law of nature cream tends to settle 
at the top ” has been recognised in the Superior Courts, and 
a tradesman selling milk without mixing the same and 
without disclosing the condition to a purchaser has been held 
liable to conviction luider the Food and Drugs’ Act, 1875 
(Dyer v. 'Gower, 1 Q.B. 220), 

To demonstrate the difficulty of taking a correct sample 
from a churn of milk, bearing in mind the decision in this 
case, and the methods adopted by the Inspectors under the 
Act when obtaining samples for analysis, the following experi- 
ment was undertaken. 
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A churn was specially lai'>elled for tlie milk of a particular 
breed of cattle. ,As these milks were broiiglit into the dairy 
they were poured into the churn, the time occupied in filling 
tile churn being about tliirty minutes. 

For the special purpose of taking correct samples of milk, 
a glass tube 3 ft. 8 in. long, f in. diameter, with one end 
tapered to in., and graded to take up to 8 oz. of milk, wuxs 
sent to me from Mr. Cooper’s laboi’atory at Watford. This 
tube was let down so slowdy into the churn of milk that the 
milk inside the tube was kept level with the milk in the 
churn until the bottom of the chinm was reached, when by 
closing the top of the tube with the thumb, a column of milk 
representing exactly the milk in the churn was abstracted. 

This was emptied into a bottle specially labelled, and put on 
one side for analysis. 

To take samples of milk at different depths in the churn 
the top of the tube was ‘dosed with the thumb until the 
particular depth was reached, when by admitting the air a 
sample of the milk at the depth selected was obtained. 

In this way the following three samples were taken from 
the milk {a) at the top ; (h) the middle ; and {c) the bottom 
of the churn. 

Each sample was put in a special bottle and labelled. The 
four lots of milk were next heated up to 101 P., and were 
tested for fat by the Gerber process. 

The fat readings being as follows : — 


The whole of the milk in the chtim 
Milk from top of chnni . 

Milk from the middle 
Milk from the bottom 


Per cent 
3-5 fat 
3-85 „ 
3-5 „ 


The average of the last sample comes out at 3*483, or 
*017 below the sample of the whole of the milk, showing 
that the analyses were fairly correct. 

The milk from which these samples were taken was very 
good in quality, had it only averaged 3 per cent, fat the sample 
from the bottom of the churn would probably have only 
shown 2*6 or 2*7 per cent. fat. 

From this experiment it will be seen that a retailer of milk 
is placed in a very difficult position when selling milk from 
a chum, whether he draws the milk from the bottom of the 
churn by a tap, or ladles it out from the top, as in the one case 
the last customer will have the best milk, and in the other the 
first will get the advantage. 

In both cases, however, some customers will get milk of 
poor quality if the milk averages only 3 per cent. fat. 

By dipping from the top or using a plunger the milk can 
undoubtedly be mixed better, and the chances of a prosecution 
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are mininiisecl, but the objection to both these iiietliocls is that 
the bacteria present in the air of the dusty streets in a town, 
may find their way into the milk and do untold harm. 

On the whole, therefore, the better course for a retailer of 
milk to pursue is to draw off the milk by a tap from the 
bottom of the churn, disclosing to the customer the natural 
tendency of cream to rise to the top of the milk, at the same 
time explaining the risk of introducing dirt into the milk if 
taken out of the churn by dipping. 

In this way the retailer will avoid the risk of a prosecution, 
but at the same time he will run the risk of losing his 
customers. 

If the position of the dairyman is difficult, much more so 
is that of the Inspector, 

To satisfy himself that the milk in the churn is up to 
standard, when a disclosure as mentioned above is made, the 
Inspector should be prepared to take a correct sample, and this, 
it is submitted, can only be done by nsing a sampling tube. 

If, on the other hand, the Inspector in such cases does not 
take a sample, a dishonest tradesman will soon take advantage 
of him. 

The question is a difficult one both for the Inspectors and 
the honest tradesman, both of whom would desire that the milk 
supplied to the public should be pure and up to the standard. 

Ill my opinion, the methods of sampling are not reliable, 
but at the same time I do not see how they can be improved, 
as long as the retail milk trade is carried on as at present. 

The true solution of the difficulty, in my opinion, is to be 
found in the comparatively new, though much better, system 
of selling milk in bottles. 

Experiment No. II. 

The Colouring of Milk and Butter. 

Experiments on the same lines as those undertaken at the 
Lincoln and Newcastle Shows (ride reports R.A.S.E. Journal, 
VoL (>8, p. 150, and 69, p. 201) were carried out in the Dairy 
at Gloucester during two days of the week, and were followed 
with similar results. ' ' ’ 

Four samples of milk were handed to the audience for 
inspection : ' 

1. Jersey milk. 

2. "White milk from another breed. 

3. Separated milk coloured, so as to be deeper in colour 

than the Jersey milk. 

4. Separated milk uncoloured. 

On every occasion the ^coloured separated milk received 
the largest number,, of vote*s, 
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Coloured Butter and Margarine, 

Two lots of butter were selected, one made from Jersey 
milk, the other from white milk. 

The latter was divided into two portions, one lot being left 
nil touched, the other coloured to resemble the Jersey. 

The Jex’sey butter was also divided, one lot being shown 
in its natural condition, to the 'Other was added 25 per cent, 
of margarine. 

The four samples were as follow : — 

1. Pale butter (pure). 

2. Jersey butter (pure). 

3. Pale blitter (coloured). 

4. Margarine (25 per cent, margarine, 75 per cent. Jersey 

butter). 

On ever 3 ' occasion that these samples were submitted to the 
public, the margarine received the greatest number of votes, 
which is the more surprising, as plenty of time was allowed 
for examination of all the samples. 

But for the colouring matter in the margarine, there is little 
doubt that the mistake would not have been made. It is 
obvious, therefore, that if a reliable method for ascertaining 
the addition of colour to an 3 r substance could be found, it 
would be of the greatest advantage. 

Having heard that an instrument called a ‘‘Tintometer” 
enabled colours to be analysed with accuracy-, I communicated 
with the inventor, Mr. J. W. Lovibond, a short time before the 
Show, and as a result Mr. Lovibond and his daughter brought 
down to Gloucester on Saturday, June 19, a Tintometer, 
complete with the necessary coloured glasses, which he was 
kind enough to leave with me for the rest of the show. 

Before their departure on Saturday, however, Mr. and Miss 
Lovibond were able to demonstrate that it was a comparatively 
easy matter to ascertain the exact combination of “dominant” 
colours — red, j^ellow, and blue — necessary to match a particular 
shade of colour in either a sample of butter or milk, and from 
the figures on the coloured glasses used in the Tintometer, 
which were graded on the basis of equivalent colour value, to 
calculate the percentage of black (neutral tint, the combination 
of the three dominant colours in equal proportions) to either 
orange or yellow, or when only the red and yellow coloured 
glasses were used, the percentage of orange to yellow. 

The following experiment will perhaps make this clear : 
A sample of Jersey butter very deep in colour was compared 
with {a) a sample of ordinary shop butter and (&) a sample 
of margarine, the colours used in this instance being I’ed and 
yellow only. 
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The results as disclosed by the Tintometer are as below : — 



Glasses used 

Colours developed 

Percentage 
of Orange 
to Yellow 

Bed 

Yellow 

Orange 

Yellow ■' 

Jersey Butter . 

2-4 

6'2 

2-4 

3-8 

G3-1 

Shop Butter . 

2-4 

5*6 

2*4 

3*2 

75-0 

Margarine 

2-5 

0-8 1 

2-5 

3-3 

75'7 


Taking the first lot, 2*4 of red when combined with 2*4 
of yellow developes 2*4 orange. Deducting the 2*4 yellow 
which, combined with the 2*4 red made the 2*4 orange, 
from the original 6*2 yellow, 3*8 is left as the residue of the 
yellow colour. 

The percentage of orange to yellow in the Jersey butter 
therefore works out at 63*1. 

To the ordinary observer the Jersey butter appeared the 
deeper in colour, but the Tintometer showed that the per- 
centage of orange in the genuine butter was less than in 
the margarine, and also that the shop butter was evidently 
coloured with similar material to that in the margarine. 

To those who are familiar with the appearance of annato 
and other butter colouring preparations, this revelation will 
not come as a surprise. 

Subsequently to this, samples of butter made in the dairy 
at Gloucester from the milks of certain breeds of cattle were 
sent to Mr, Lovibond for examination. These were examined 
by him with the three dominant coloured glasses, red, yellow,, 
and blue, and the developed coloured measurements and 
percentages are shown in the following table. 


Colour Measurements op Butter. 


Breed 

Colours Developed 

Percentage 

of 

Black to Orange 

Percentage 

of 

Black to Yellow 

Black 

Orange 

Yellow 

Shorthorn 

*08 

•98 

1*03 

7-54 

7*08 

Lincoln, Red do. 

'035 

D14 

1*6 

2-97 

2*27 

Devon . 

■025 

M3 

1-45 

2*16 

1*07 

South Devon 

‘013 

1*05 

1'56 

1-22 

*826 

Ayrshire 

•056 

1-03 

1-45 

5-15 

3 ‘65 

Longhorn , . 

•04 

M4 

1*21 

3*39 

3*2 

Gloucester 

'046 

•9 

1*45 

4-86 

•307 

Jersey . 

•045 

1-33 

2-13 

3'27 

2*99* 

Guernsey 

*016 

1-51 

2-8 

1*04 

*66 

Kerry 

•02 * 

•89 

1*2 

2-18 

D64 

Dexter . 

•023 

•79 ; 

•88 

2-82 

2*64 

Shop Butter . 

*880 

•73 

2*35 i 

54-65 

2*72 ' 

Margarine 

•440 

•89 

1-76 

30*76 

2-0 
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^ It will be noticed that the percentage of ])iack to orange 
ill the shop blitter and margarine is very much in excess 
of that shown in the sample of pure butter. 

For further information and illustrations on this subject 
the reader is referred to -^Measurement of Light and Colour 
Sensation,” by J. W. Lovibond, G. Gill and Sons, and An 
Introduction to the Study of Colour Phenomena,” by the 
same author, now published by the Tintometer Company. 

Experiment No. III. 

Wensleydale Cheese. 

Experiments in making these cheeses, similar to those 
carried out in the Dairy at the Newcastle Show in 1908, were 
repeated at Gloucester, the only difference in the making being 
that this year an acidimeter was used to test the amount of 
acid developed in the curd, in lieu of the hot iron test, the 
method pursued last year at Newcastle. 

The milk from the following breeds was selected for 
the experiment : — Shorthorn, Red Poll, Devon and South 
Devon (mixed), Ayrshire, Jersey, Guernsey, and Kerry. It 
was originally intended to use twelve gallons of morning’s milk 
in every case, but after the first day it was found that sufficient 
milk could not be obtained from each breed in the morning, 
consequently it was decided to use six gallons from the 
morning and six from the evening milkings; the mixing of 
the morning and evening milks being in accordance with 
the practice prevailing in those districts where Wensleydale 
cheeses are made. 

Two cheeses, Kerry and Guernsey (No. 1), were, however, 
made from the morning’s milk before it was ascertained that 
not enough milk could be obtained from some of the other 
breeds. In the case of the Guernsey, a second cheese (Guernsey 
No. 2) was made, but time did not allow of a second cheese 
being made from Kerry milk. The mixed Devon milks fell 
short of the quantity required, only eight gallons in all being 
obtained from the two milkings. 

The object of the experiment was to' ascertain whether the 
conclusions arrived at from the experiments at Newcastle were 
correct, and further to test the suitability of certain other milks 
for making cheeses of Wensleydale quality. 

The milks were all heated alike, the actual process of 
manufacture being similar to that at Newcastle, as described in 
last year’s report, save that with the mixed morning and even- 
ing milks only a quarter pint of the starter (lactic acid ferment) 
instead of from half to one pint was used, and as mentioned 
above, the acidimeter took the place of the hot iron test. 
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Tlie foiiowiug table gives the quantity of milk used in each 
case, the weight of curd before salting, after bandaging, when 
ripe, and the loss in making, as also the acidity developed. 


Weight of Curd 


Breed 

Milk 

Before 

salting 

Wlien 
‘ bandaged 

When 

ripe 

Loss in 
making 

Acidity 

Shorthorn . 

Gallons 

12 

Lb. 

19 

oz. 

0 

Lb. oz. 
Kot weighed. 

Lb. 

9 

oz. 

7 

Lb. oz. 

•38 

Ked Poll . 

12 

18 

12 

15 

2 

11 

2 

4 

0 

•48 

Devon and South 
Devon . 

8 

13 

4 

10 

2 

' 7 

6 

2 12 

•45 

Ayrshire (Ko. 1) 

12 

17 

4 

12 

10 

9 

8 

3 

2 

•60 

Ayrshire (No. 2) 

12 

QO 

0 

16 

12 

11 

1 

5 11 

•48 

Jersey 

12 

20 

8 

19 

4 

13 

S ’ 

5 12 

•45 

Gruernsey (No.l)’** 

12 

15 

4 

12 

12 

10 

7 

2 

5 

•50 

Guernsey (No. 2) 

12 

17 

8 

15 

6 

10 

3 

5 3 

■43 

Kerry . 

12 

15 

12 

14 

3 

11 

7 

2 12 

•42 


lit Morning’s milk. 

Note. — The weight of the Shorthorn curd, when bandaged, was not recorded. 


The cheeses were sent off by kind permission of Mr. Bown- 
tree to his dairy at Masham, in order that Miss Sykes, who 
made the cheeses, might look after them until they were ripe. 

On September 27 they were all finally weighed and reported 
on by Miss Sykes as follows : — 

Shorthorn* — Short of acid, not curing well ; wants using at 
once. 

Bed Poll* — Very nice flavour, but not yet ripe. 

Devon and South Devon* — Showing blue,. but very peculiar 
smoky flavour which was noticed in the curd. 

. Ayrshire '{Bfo. ' 1)* — Very dry, not promising well, but 
may improve. This cheese developed too much acid in 
the making, for which reason a second cheese was made from 
Ayrshire inilk. 

Ayrshire {No* 2). — Nice flavour ; sound, but not yet ripe ; 
rather too close in texture. 

Jersey* — Blue ; ready , to use any time ; very rich ; not 
sufficient salt used, and consequently will not keep well. 

Guernsey {No* 1). — Nice flavour, very rich in quality, bflt 
notripe; colour very yellow. 
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Guernsey {No, 2). — Very nice flavour, and showing blue ; 
rich and good. 

Kerry. — Good flavour ; sound, but not ripe yet. 

In consequence of this report and on Miss Sykes’, recom- 
mendation, the Shorthorn, Devon, Jersey, and both Guernsey 
cheeses were sent up to the offices of the Society in London for 
inspection, the remaining cheeses being left at Masham. 

These cheeses were tasted shortly after their arrival in 
Bedford Square by several members of the Council, who 
confirmed Miss Sykes’ opinion. 

The remaining four cheeses were kept at Masham until the 
end of October, when they were reported upon as follows : — 

Red Poll. — Showing blue, and very nice in quality. 

Kerry. — Yery good in quality, but not blue. 

Ayrshire (No. 2). — Yery blue, and ready to use. 

Ay rshvre {No. 1). — As hard and dry as when last reported on. 

On arrival in Bedford Square these cheeses were also 
inspected and tasted by several members of the Dairy Com- 
mittee, who agreed with Miss Sykes’ remarks. 

From the above it would appear that from 40 — *50 is the 
right amount of acidity in the curd to ensure getting good 
cheeses, as the Shorthorn curd which developed only *38 and 
the Ayrshire (No. 1), which showed *60, both failed to produce 
the good quality for wffiich Wensleydale cheeses are noted. 

The experiments at Gloucester, on the whole, confirm the 
opinions expressed in last year’s report, to which the following 
additions may be made : — 

1. That milks rich in fat make better cheeses than the poorer 
quality milks, and produce a heavier weight of cheese, but 
against this it must be noted that there is always more risk 
in using rich milk, and greater care is required in the making ; 
the richer milks also require more salt. That the use of the 
acidimeter is to be recommended, and from *40 — *50 is the 
right amount of acidity to obtain in the curd. 

It is only due to Miss Sykes to point out that the work in 
carrying out and storing the cheeses, <fec., received from her 
throughout the most careful and intelligent attention, and to 
'her and to Mr. Eowiitree, for allowing the cheeses to be sent to 
his claix^, the thanks of the Society are due. 

I desire, also to record my thanks to the Assistant Stewards, 
the Hon. John E. de C. Boscawen and Mr. Alan Gibson, as well 
as to Mr. Gilbert and the staff of the Dairy. 

Ernest Mathews. ' 


Little Sbardeloes, 
Aniersham. 
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AGRICULTURAL EDUCATION EXHIBITION. 

It -was very gratifying to see the nnm,ber of institutions 
devoted to either agricultural teaching or research, or to both, 
which took advantage of the Society’s Show at Gloucester. 
It was noticeable in some cases more especially than in others, 
that the space allotted, which of necessity cannot be large, was 
barely sufficient to allow of the exhibits being seen well 
enough to be properly appreciated. It therefore becomes a 
question for those responsible to consider whether their ex- 
hibitions are not getting to include more material than is 
desirable or even warrantable. 

A considerable portion of the available space was taken up 
by what might be described as technical exhibits pure and 
simple. For however good of their kind many of the specimens 
shown may have been, no stretch of imagination could include 
them ill a class even remotely appertaining to agriculture. 

While treating of this matter it may be well to draw atten- 
tion to the question of those exhibits illustrating “ Nature 
Study ” work. That this subject, granting of course that it 
be skilfully given an agricultural bias, is of inestimable worth 
to the rural communitjq no thinking person will question. 
Nevertheless, its inclusion at the expense of more advanced 
matter might conceivably become, unless due caution and 
discretion be observed, a drawback to the advantages that 
ought to accrue from this Exhibition. 

Exhibitors in this department of the E.A.S.E.’s Show may 
be held to incur some responsibility in undertaking to illustrate 
to the farmers of England what they are doing to further his 
interests. The agriculturist going round the various stalls 
may well want to see illustrations of the latest development 
of knowledge that is likely^ to help him in his business. He 
may reasonably expect to receive explanations about the 
various exhibits that will enable him to understand, and 
therefore be the better able to apply, the many intricate details 
which freshly acquired knowledge may introduce into his 
practice. Moreovexq in the case of every intelligent farmer who 
happens to be the father of a family, there will be above all a 
desire to find out whether the College or University training 
available is so ordered as to be of the utmost p)ossible value to 
his son. 

Ill the present state of agricultural opinion there is even 
more remaining to be done. A certain number of men, not so 
many it is true as formerly, but still numerous, go to this 
particular department simply to scoff at the education which 
they themselves never received. To convince the' individual 
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of this class that his success — for it is only successful men who 
can afford to scoff — was won in spite of, and not because of 
want of education, is no small part of the exhibitor’s duty. 

These objects are so important and the process of attaining 
them such a -vast field, that when one considers the very 
limited space available, one might suggest without presumption 
that the inclusion of altogether an undue proportion of exhibits 
illustrating Nature Study ” is of doubtful advantage, and 
that others not even remotely connected with agriculture are 
altogether de trop, 

Mr. Bo wen- Jones, whose experience of such work must be 
unique, once again acted as Steward to this Exhibition. 

The following account of the exhibits must, owing to the 
demands upon our space, be vei'y brief. A very large pro- 
portion of the readers of this Journal will, it is hoped from 
knowing the great crowds that thronged the Exhibition, have 
seen everything that was to be seen for themselves. 

The first exhibit figured in the catalogue was that of the 
Lawes Agricultural Trust. No agriculturist with the slightest 
pretension to acumen could fail to notice the extraordinary, 
interest of a series of maps which was on view here. These 
maps, showing how certain crops, different kinds of live-stock, 
and other agricultural matters may be found to be associated 
with different soil formations, make up an agricultural survey 
of the south-eastern counties which, for detailed information, 
must be without parallel in the history of British rm^al 
investigation. The producers of this work have set an example 
which must furnish inspiration to all those who seek for truth 
in matters affecting the world’s knowledge of agriculture. 

The Royal Agricultural Society of England had many 
interesting items besides the collection of the Society’s 
publications. The Botanical Department showed many 
exhibits illustrating the latest developments in the various 
problems under investigation. The Zoological Department 
showed some coloured diagrams of insect pests. There was 
also a display of graphic answers to the many questions that 
Dr. Yoelcker is investigating for the Society at* the Woburn 
Experimental Station. It was to be seen that in the cases of ’ 
acidity in soils and the use of lime, and in the division of 
soils Into their component parts and the influence of magnesia 
progress had been made, last year’s work having bi'ought out 
further useful information. The Soya Bean and Soya Bean 
Cake., the novelty which constitutes so welcome an addition 
to the concentrated feeding stuffs used on the farm, were 
on view. Per contra the skilful admixture of sawdust and 
gypsum whicii the Society has been so successful in pre- 
venting certain dealers from passing off as “ schules?” was also 
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to be seen. Even did’ space allow of cold print could give 
no adequate idea of the interest of this exhibit. Once again 
was this much enhanced, as visitors had the advantage of 
Mr. H. M. Freear’s interesting and untiring efforts to explain 
the innumerable items necessary to illustrate the complicated 
matters dealt with in the Exhibition. 

The Cambridge University Department of Agriculture 
provided the next display found mentioned in the catalogue. 
Almost the whole of the space in their bay was occupied 
in showing how the problems of plant breeding are being 
investigated. Here were to be seen the different varieties, 
gathered from all over the world, of wheat and barley used 
as parents.” Graphically set out, this exhibit showed 
how the different characters found either in wheat or barley 
are to be combined by cross breeding. Furthermore, it was 
demonstrated how good qualities can be retained and bad 
qualities rejected by selection from among the “ hybrid ” 
plants obtained by such crossing. In the case of wheat the 
illustration was carried still further, for loaves were on 
view made from wheat which had received the “ strength ” 
necessary to the shapeliness of the loaf from a foreign parent. 
This “ strength,” it should be noted, had been combined with 
the heavy cropping power of the British grain. A corner 
of this exhibit was devoted to showing how it is hoped that in 
the future such useful breeding may be carried on with live- 
stock as well as with plants. 

The South-Eastern Agricultural College, Wye, Kent. — 
Fungoid pests and insect enemies attacking fruit was the 
main entry shown by this College. Admirably set out and, 
labelled in a distinct and very instructive manner, numberless 
forms of life had been brought from the east of England to 
illustrate this subject. The educational value of these living 
examples is inestimable, as is also that of the appliances and 
materials found to be successful in eradicating or suppressing 
the innumerable enemies of the fruit farmer. The difficulty 
of mounting dried specimens, laborious as this work is, is as 
nothing when one considers the trouble which must have 
been taken to get together the display of live things which 
was shown in this stand. “ Wools of various breeds of sheep 
illustrating different qualities^ was also an excellent 

exhibit, and when one considers the possibilities there are for 
increasing knowledge as to what is ‘“quality,” how it ma^^ 
be obtained, and how, when once obtained, it should be cared 
for by the wool farmer, its usefulness is xxndeniable. 

The Agriculturlal Education Association collection, of leaflets 
was much the same as in previous years. No doubt, there 
were many new issues containing valuable inf ormationv' but 
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as it was not found practicable to ascertain wliicli they were, 
it is not possible to comment upon them* 

The Eoyal Agricultural College, Girencefiter, showed by 
many interesting items that it was anxious and fully equal 
to the task of representing local advanced agricultural educa- 
tion on the occasion of the “ Royal’s ” first visit to Gloucester 
after an interval of fifty-seven years. A very neat arrangement 
of framed photographs, revolving in a case, showed an 
admirable way of economising space well worthy of adoption ^ 
by other exhibitors in the future. Often much that is well 
worth studying is, in the crowded state of an exhibition, 
difficult to get at for want of proper display. It was gratifying 
to see that this, the doyen of the Colleges believes in practical 
instruction, as was shown by some very excellent working 
models made by the students. 

The Harper-Adams Agricultural College, Newport, Salop. — 
While previously it has been mentioned that the inclusion 
of nature-study matter in these exhibits may, by crowding 
out other matter, interfere with the more advanced work 
that educationists have in hand, one can but mark the 
excellence of the display of this kind at the stall of this 
College. The portahle model of a working garden was as 
obviously useful as it was simple and ingenious. There 
were also to be seen here other instructiyp items covering a 
wide range of subjects, and including a very complete exhibit 
of Dairy Pyvdme to ilhisfrate the ivorh done hy students^ 

The National Fruit and Cider Institute brought prominently 
before the visitors the results of many useful investigations 
carried out by the Institute in the interests of the orchard 
owners and fruit growers of Great Britain. The influence 
of soil upon finiit, the effect of good pruning contrasted, 
with that of bad pruning, and ciders fermented with different 
yeasts, were ail displayed graphically in an instructive manner. 
Methylated spirit and coUa oil mixture^ a new, cheap, and 
efficacious wash, was not only to be seen, but ail who cared to 
listen could learn how and -when ic should be painted on the 
affected bark of the apple tree, so as to secure results as suc- 
cessful as those already obtained by its use at the Institute, 
Royal Meteorological Society, 70 Victoria Street, West- 
minster. — The interesting exhibit of the Royal Meteorological 
Society, which illustrated their educational work, was arranged 
on similar lines to their exhibits at the Shows at Lincoln 
and Newcastle-on-Tyne. Much local information as regards 
rainfall and other climatic conditions, chiefly in a diagram- 
matic form, was also included. 

At the Climatological Station in the grounds adjoining 
the Exhibition building, Mr. W. Marriott gave demonstrations 
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each day on the “Method of taking Weather Observations,” 
'which included the ascent of registering balloons with 
meteorographs, or pilot balloons for ascertaining the drift 
of the upper currents of the atmosphere. Registering balloons 
with a meteorograph attached for recording the pressure and 
temperature were sent un on the 22nd, 23rd, and 24th June. 
Two of the meteorographs, dropped when the balloons burst, 
were found and returned. The balloon on the 23rd fell near 
Marlborough, 37 miles south-east by east, and that on the 
24th fell at Bromsgrove, 43 miles north of Gloucester. The 
records showed that the temperature decreased uniformly 
up to between 5 and 6 miles, above that height the temperature 
increased somewhat, and then kept nearly stationary up to 
the height point reached by the balloons, about 12 miles. 
On the 23rd the lowest temperature recorded was — 5S^ F. 
at a height of 5*8 miles, and on the 24th the lowest 
temperature was — 63 F. at 5*9 miles. These differences 
in temperature may possibly have been due to the fact that 
the balloon on the 23rd ascended on the eastern side of the 
cyclone, while that on the 24th ascended on the western 
siclo of the cyclone, which was the cause of the wet and 
unsettled weather during the time of the Show. 

The following extract from the “Monthly Weather Report” 
for June describes the unusual weather conditions which 
prevailed during this period : — 

“ Oil the morning of the 19th the high-pressnie area was taking up a 
more southerly position on the ocean westward from the Bay of Biscay, and 
there were indications of the existence of a disturbance to the westward or 
south-westward of Iceland. Wireless reports from steamers beyond the north 
of Ireland showed that in the evening of the same clay the depression was 
rapidly spreading down upon our north-western coasts. Subsequent reports, 
however, disclosed a cyclonic system which was extraordinarily slow and 
erratic in its movements. Its minimum of pressure did not reach the 
neighbourhood of Galway until the evening of the 21st. Growing deeper it 
passed back to Mayo by next morning, the barometer sinking below 29‘5 in. 
over the kingdom generally, and at Blacksod Point it touched 29*18 in., the 
lowest reading for the month. . Then gradually diminishing in intensity the 
system wandered on an inegular path to the neighbourhood of Southam|)ton 
by the morning of the 24th, afterwards passing across south-eastern England 
to the Wash and the lower part of the Korth Sea. Eeturning westward its 
centre reached the Yorkshire coast in the morning of the 27th, and two days 
later the disturbance was completely dispers^Jd over the north of Irehuid, other 
shallow depressions then appearing on the Continent between Spain and 
Scandinavia. 

The 19th witnessed the end of the dry weather, and from the 20th to the 
close of the month the conditions were of a most disturbed character, nearly 
the entire period being under the inEuence of the slow-moving pressure system 
whose progress has been described above. Every clay thunderstorms were 
experienced, and except on the 25th, 26th, and 30th, they atfecteci extensive 
regions in Ireland and Scotland, as well as in England. Eain was general, 
frequently heavy, and in some localities accompanied by hail. At Clifton 
1*3 in. was measured on the 20th. On the 21st, rainfall exceeding an inch 

E 2, ' 
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occurred in vurious parts ol: Ireland, 1’5 in. at Blacksod Point, aivSo a,t 
liothesay. Next day the largest falls were all in the north, 1*H in. at Carlisle, 
Colmonell, Kihiiarnock, 0-lasgow, and Wick, and IN in. at Diiinfries. More 
than an in(‘h fell in the Birmingham district on the 23rd, and in eastern 
r.relaiid, Bray had 1*2 in., and Kingstown I'd in. There were again several 
large amounts over Bngland on the 2dth, ranging up to 1*5 in. at Glarforth, 
and in Ireland, Broadford, Glare, had 1*4 in. On the 28th Buthin had a fall 
of 1'5 in.” 

It is impossible to coucitide even this brief report without 
alluding to the unremitting attention and courtesy shown 
by all the officials on duty at the various stalls, for, without 
the very interesting explanations given by these gentlemen, 
mnch of the very instructive material on view could not 
have been adequately appreciated. 


FORESTRY EXHIBITION AT GLOUCESTER, 

1909. 

This exhibition was undoubtedly’ the most important forestry 
collection ever seen in England. Great credit is due to the 
hearty co-operation of the Royal English Arboricultural Society 
with the Royal Agricultural Society in the organisation of this 
splendid series of exhibits, which comprised no less than 248 
separate entries, and illustrated in an admirable manner the 
whole field of sylviculture, utilisation of timber, and forest 
protection. 

For the first time, a gold medal was offered for the best 
general collection of exhibits in the Forestry Section of the 
Show, and this no doubt stimulated interest amongst band- 
owners and foresters. It is greatly to be hoped that this gold 
medal will be offered annually, in the future, and become a 
permanent attraction to exhibitors. 

The gold medal was awarded to the Earl of Dadley, who 
must be congratulated on the energy displayed by his forester, 
Mr. Braid. The selection and preparation of this exhibit from 
Witley Court must have extended over many months, and have 
involved great labour and care. The Earl of Dudley succeeded 
in obtaining seven silver medals and one bronze medal in the 
fifteen competitive ciasses^pand also made a good show in 
the five non-competitive classes. Equal praise must also be 
given to Mr. H. J. Elwes, F.R.S., for his valuable contribution 
to the Show, which illustrated in a stinking manner the uses to 
which many of our home-grown timbers can be applied. Of 
the other exhibitors, Mr. Morgan P. Price, Earl Beauchamp, 
the Marquis of Exeter, the Earl of Carnarvon, and Mr. T. J. M. 
More may be singled out for the interest and excelleiice of 
their varied exhibits. 
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Witli regard to the production of our {Staple hard woods — 
oak, ash, elm, and beecdi — the exlii].)its in Glass 1'" from nine 
competitors showed that in technical quality England can 
supply as good timher of these species as any part of the world. 
The Earl of Dadle}^ showed two oak planks, hO in. wide, which 
were absolutely flawless., These were cut from the butt of a 
tree, 140 years old, that had grown in a mixed wood of oak, 
ash, and chestnut, Earl Beauchamp showed planks nearly as 
good, 26 in. wide, cut from an oak tree, growing in heavy clay 
land, amidst pasture. The supply of oak of the first class is a 
limited one, seeing that the great forests of Quercus alia in 
the United States are now being cut to a finish ; and the oak 
woods on the continent of Europe will probably not continue 
to yield in tlie future much for export. Oak can scarcely be 
usually recommended as a tree to plant as an investment, but 
there is a chance that where it can be grown quickly on deep 
loam it may give at no distant date a handsome return. 

While there may be some doubt as to the advisability of 
growing oak for profit, nothing can be said against the desira- 
bility of planting ash in suitable situations, and of encouraging 
the growth of selected ash poles in mixed woods. The ash 
shown at Gloucester in Class 1” was of exceptionally good 
quality ; and two planks, 23 in, in width, from Witley Court, 
were quite flawless. These were cut from a tree, seventy-five 
years old, grown in deep moist sandy loam, at 260 ft. elevation, 
near a stream, in mixture with oak, chestnut, and beech. Ash 
in such situations grows tall and straight, producing white and 
clean timber, with annual rings, varying from five to eight per 
inch. The interesting series of boards of different species of 
trees, grown on different soils, from Witley Court, shown in 
Class proved that in similar mixed woods, ash is quite as 
good on clayey loam as on sandy loam. Where the soil was 
stiff’ clay, the trees were small in sizie and inclined to be black- 
hearted at an early age, the timber being inferior in quality 
and mucii slower in growth, with the rings about seven per 
inch near the centre and eighteen per inch on the outer side. 
On light calcareous and light dry sandy soils, the ash was 
still poprer in quality, the trees becoming, hs shown by the 
exhibits, black-hearted before they attained sixty years of age. 
On light sandy soil, at 600 ft. elevation, the ash remained 
stunted and was badly , cankered. 

The English elm is usually only seen in hedge-rows in the 
south of England, and has rarely been introduced into our 
woodlands. A board, 32 in. wide, from Witley Court, cut 
from a tree growing in a mixed crop of oak and chestnut, was 
remarkably clean and free from knots, and superior to the 
hedge-row elm sent by the other exhibitors. The elm is 
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rather a neglected tree as a component of deciduous woods ; 
and ^ as both the English elm and the Huntingdon elm are, 
ill the south of England at least, fast-growing trees, which 
would act as soil-improvers, they might be planted success- 
fully in many situations. 

The specimens of beech were very fine ; but nothing of 
special interest was shown, except one of Mr. Elwes’ numerous 
exhibits, a wonderfully well-preserved plank, many hundreds 
of years old, taken from the foundation of Winchester 
Cathedral. The importance of beech in syivicnltui‘e is now 
universally admitted by British foresters ; but the price 
remains low, except in the Chilterns, and nothing has been 
done to extend the use and enhance the price of beech timber 
in this country. This is to be regretted, seeing how largely 
this wood is used for railway sleepers in France and Germany. 
It is also, in Denmark and France, increasing in importance 
for making casks. It pays apparently, as I saw last summer, 
to export beech staves from the banks of the Drina in Servia 
as far as Marseilles. I may note here that the subject of the 
extension of the profitable use of many kinds of home-grown 
timber is greatly neglected, though at the Gloucester Show it 
was illustrated by some of Mr. Elwes’ exhibits. 

In Class 3°, Specimens of Miscellaneous Kinds of Broad- 
leaved Timber, a good show was made by the Marquis of 
Exeter, thirteen species ; Earl Beauchamp, twelve species ; and 
the Earl of Dudley, twenty species. With this group must be 
mentioned the magnificent collection, shown by Mr. Elwes, of 
about 100 different species of British-grown timbers, which 
were shown on both sides of the Education Building. Many 
rare and interesting kinds were included, amongst which I may 
mention a fine board of grey poplar, with wavy grain ; a board 
of black poplar {Populus mgra)^ showing curious figure, cut 
tmm a tree with a burry trunk; a plank of the hop-hornbeam 
(Ostrya), one of the rarest trees in cultivation ; black walnut,^ a 
fine plank, nearly 3 ft. wide, and equal in quality to imported 
wood from America ; birch, a plank with remarkable figure, 
resembling the kind that is so much valued in Finland and 
northern Russia ; Quercus Ilex^ a quartered board from an old 
tree, showing a beautiful grain and dark heartwood, &c. 

The most interesting species in this section, from a sylvi- 
cultural point of view, were perhaps the Black Walnut, already 
referred to, the Turkey Oak, and Spanish Chestnut. The two 
latter, trees of southern "Europe, which grow with great vigour 
in the southern parts of England and Ireland, are worth 

^ This tree can possibly be grown for profit on good soil in the south of 
England, as it produces an excellent timber whicb sells at a very high price, 
which may possibly increase in future years. . 
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perhaps some special attention. The Turkey Oak, it is true, 
both in its own home (as ■ in the Balkan States) and also in 
England, produces timber, which is rather despised, as it is 
unsuitable for use out-of-doors ; but it is of value for indoor 
work. Its possible use is for planting in small quantity, in 
mixture with the sessile oak, on hilly land. It would probably 
serve, with its rather shade-bearing quality, as a substitute for 
beech to some extent. In nearly all parts of the world where 
oak forests naturally occur it is noticeable that two species are 
found growing together — one allied to the common oak, 
producing acorns in the first year ; the other, like the red oak of 
America or Q, Gerris^ ripening its fruit in the second year, 
A very fine plank of Turkey Oak was shown by Lord Dudley. 
The Lucombe Oak (the original tree, and not its descendants), 
which is very vigorous in growth, might also serve for the same 
purpose as the Turkey Oak, and Mr. Elwes showed a beautiful 
cabinet made of this wood. 

The Spanish Chestnut is one of the broad-leaved trees, the 
cultivation of which might be increased on suitable soils in the 
southern parts of England and Ireland. The Earl of Dudley 
showed a good plank, 27 in. wide, from a tree ninety-five years 
old, which had grown in mixture with oak, ash, and larch, on 
deep sandy loam in a sheltered situation. This tree contained 
about 170 cubic feet of timber. Mi\ Braid informed me that, at 
Witley Court, chestnut timber on sandy loam and on clayey 
loam was practically free from shake. It grows, however, 
faster on sandy loam than on clayey loam. On dry deep sand 
it is slow in growth and inferior in quality. In Class 6% a 
specimen illustrated well the ill effects of'altitixde and exposure 
on this species. At 700 ft. elevation, in an exposed situation, 
the chestnut bad only attained 4 ft. in height at forty years 
old. Another specimen showed its distaste for lime — a tree 
growing on calcareous soil, though favoured by a low sheltered 
situation, being only 21 ft. Ijigh at seventy-eight years old ; 
and most of the chestnuts that had been planted here had died. 

I need pot refer in detail to the many interesting exhibits 
of coniferous timber, which were shown in Classes and 4^ 
Mr. T. J. M. More, of Linley Hall, showed a log cut from 
a larch tree which is said to have been planted in 1738, a week 
before the famous larch trees of Dunkeld and from the same 
batch of seedlings. The seed is stated to have been brought 
from the Tyrol by Robert More, M.P., E.R.S. This old larch 
grew on oolite at about 700 ft. elevation. In Class IL Mr. 
More p^l^ped the first prize for an excellent gate made out 
of the timber of this tree, 

Earl Beauchamp, in one of the non-competitive classes, 
showed ten remarkable larch poles which were cut out of 
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a plantation at Ketford, Dymock, which, gained the silver 
medal in one of the plantation competitions. This plantation 
was made nineteen years ago with foiir-year-old plants, and 
averaged 800 poles to the acre. The poles measured about 
45 ft. in length, from the butt to a point near the tip, where 
they were 2 in. in diameter, the total length of the trees 
being about 50 ft. 

There were three exhibits illustrating the different rates 
of growth and varying qualities of the wood of Scots Pine, 
grown under varied conditions of soil and climate. 

Mr. M. P. Price had taken great pains to collect a most 
interesting series of boards and sections as follows : — 

A. Dantzic fir, imported from Dantzic, showing coarse 
grain and large but sound knots. Mr. Price states that such 
timber is of chief value for beams, rafters, and sills. 

B. Section of trunk of Scots Pine brought by Mr. Price 
from the forests of the Uiea river, in Finland (iat. 64^ 50''). This 
tree grew on loose porous sand. 

C. First Archangel Redwood, imported from Archangel, 
showing the finest quality of Scots Pine available ; used for 
first-class joinery work. 

D. Boards and- sections, cut from Scots Pine grown on 
red clay in the Severn Yale : open-grained, sappy, and knotty ; 
used as boai-ding and rafters for sheds, and for estate purposes. 

E. Specimens of Scots Pine, grown on the old red sand- 
stone in Monmouthshire : coarse, open and sappy ; considered 
by Mr. Price to equal imported 3rd Archangel. 

From Witley Court there wei‘e four sets of boards of 
Scots Pine : — 


' 

Years 

old 

Crop, soil, and 
situation 

Width of 
plank 

Heartwood 

Sapwood 

■A 

125 

Pure crop ; on light 
sand, gravelly suV)- 
soil ; low altitude. 

27 in. 

21 in. wide, 
61 rings. 

3| in. wide 
on each side, 
58 rings. 

B 

180 

Mixed with beech ; 
sandy soil over 
gravel ; 900 feet alti- 
tude, exposed hill. 

151 in. 

10| in. wide, 
68 rings. 

2|- in. wide 
on each side, 
60 rings. 

C 

95 

Pure crop ; deep 
sand : 250 feet alti- 
tude. 

23^ in. 

6^ in. wide. 
Springs. " 

8 1 in. wide 
on each, side, 
61 rings. 

I) 

, ; 

Mixed with oak 
and spruce ; ejay 
soil ; low altitude. 

13-| in. 

6 in, wide, 

22 rings. 

3^ in. wide, 
■mx each 'side, 
'Yk'riitgs. 


A wiis a remarkably fiae l^oard with tleep red heart wood ; E a good l)oard 
with bright red bearfcwoo'di; C and D had developed little hea-rtwood, that of 
I) being very dull dn colonr,' 
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Mr. Ehves showed .planks of Scots Pine, grown on his estate 
at Golesbome • 

A. From a tree quickly grown on clay Sijil ; coarse in 
texture, nearly half being sax)wood, but free from knots. Mr. 
Price considered this to be intermediate in quality between 
2iid and 3rd Arcliangel. 

. B. From a tree grown slowly on oolite : finely grained and 
sappy, free from knots ; considered by Mr. Price to be equal 
to 2nd ArchaiigeL 

The Earl of Dudley also showed in Class 6^ a large number 
of boards and sections of larch, of various ages, and grown 
under varied conditions. Trees grown in dense crops had long 
stems, the sections showing close and regular annual rings ; 
those grownmn open order had short boles, with sections 
exhibiting wide and irregular rings. With regard to soil, Mr. 
Braid supplied the following notes : — Larch grown on very 
deep sand show vigorous growth in the early stages, hut do not 
attain a large size, and are at their best when about sixty years 
old. Larch grown on poor calcareous soil, on a low hill-side 
with a north aspect, were of good quality and growth, maturing 
about sixty years of age. Larch grown on stiff clay, as scattered 
trees amidst oak, were poor in growth, and showed signs of 
decay when sixty-five years old. The largest and finest 
specimens of larch, of which specimen planks about 2 ft. wide 
were sent from Witley Court, were cut from trees about 
ninety-five years old, grown on light sandy loam in a low 
situation, scattered singly through a wood of Spanish Chestnut, 
Oak, and Ash. 

In Class 8, Earl Beauchamp was the only exhibitor. He 
sent an interesting series of specimen stems, with hoards cut 
from them, of Scots and Austrian Pines, Spruce, Larch, and 
Oak, illustrating the effect of dense and thin crops on the 
suppression of branches and the resultant quality of the 
timber. 

In Classes 7 and 9, the Earl of Dudley made a surprisingly 
varied and extensive exhibit, which* exceeded what one often 
sees of the same kind in permanent forestry museums. The 
specimens illustrating the effects of good and bad pruning, 
of summer and winter pruning, were well chosen. Other 
specimens illustrated in great detail the injuries done to forest 
trees by animals, parasites like n^tletoe and woodbine, fungi, 
kc, I noticed specimens showing 'the attacks of water-voles on 
poplars and willows, 3 in. in diameter at the butt. There were 
some interesting examples of larch canker \Pezisd) following 
definite wounds, as peeling by rabbits ; and in one case, where 
a larch growing in a hollow had its leading shoot killed by 
frost, the canker commenced to show at the base of the dead 
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leader. The damage done by woodbine and mistletoe was 
turned to useful purpose by conversion into walking sticks of 
a fantastic kind, of attacked oak, ash, hazel, and sallow. 
Sixteen kinds of witches’ brooms were shown, that of the 
Douglas Fir being the rarest. Twenty-six kinds of burrs, 
besides many other curious growths, were also exhibited. 
However, a complete catalogue of this remarkable collection 
of abnormalities would take up too much space — that of 
damage done to ash by hornets being perhaps the most curious, 
I may also mention, as showing the noxious character of the 
rabbit, that Mr. Braid pointed out specimens of strong plants 
which were killed by this animal, even after they had been 
plastered with much advertised protective compositions. 

Earl Beauchamp and Lord Sherborne also contributed to 
the exhibits of specimens of trees damaged in various ways, 
and a good show of similar character was sent from the Forest 
of Bean by the Commissioners of Woods and Forests. Mr. 
Benjamin St. John Ackers exhibited several remarkable 
specimens, illustrating the injuries caused to even sound 
trees by the attacks of woodpeckers. 

In Classes 10, 11, and 12 there was a large show of gates of 
various kinds, mostly of such excellent quality that the task of 
the Judges in discriminating the best and second best for 
prizes was very difficult. 

In Class 16, Seedling Trees and Transplants, only one public 
nursery entered, the King’s Acre Frui’series, Ltd,, Hereford, who 
sent a fine collection of plants in earth in boxes. Amongst 
the rarer kinds, I noticed excellent examples of Cupressus 
arizmica^i a beautiful ornamental tree, which appears to be 
quite hardy, and is worthy of a place on the lawn or in the 
park. A good collection of varieties of the Lawson Cypress 
included vm\ pygmaea.^ a plant only 3 ft. high, which had been 
in the nursery more than twenty-four years. There were also 
fine specimens of Pzcea pungeziSj with a good colour. I need 
not allude to ordinary forest trees, which were well represented. 
The trees appeared to be fairly accurately named, though such 
errors occurred as excelsa instead of Picea excelsa^ It 

is high time that the nomenclature of trees should follow 
established rules, and as the Kew Handbook can be obtained 
for a few pence there is no excuse for error, Pioea nigra was 
correct, though usually the, "confusion between this tree and 
Picea 'alha is extreme.' 

There were good examples of the common oak, Quercus 
peduncuiata^ but I looked in vain for Q, sesuUflora^ which is 
the better free on many soils. It is still astonishingly difficult 
to procure in England either acorns or plants of the sessile oak ; 
and one is obliged to refer inquirers to German nurseries, 
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thougli liome-grown oak is preferable in England to oak 
imported from a different climate like that of Germany. 

I noticed plants of hothi Betula puhescem and B, vei'rucosa 
Tinder the same name {B. alba), yet these are two very distinct 
species, adopted for successful growing on very different soils. 
Nurserymen should try and distinguish the species of common 
trees like oak and birch, I found the common alder, but the 
grey alder, which is excellent for many purposes, though not a 
native tree, was not shown. 

Class Articles of Domestic Use or Furniture made from 
Home-grown Timber, was one of the most interesting sections 
of the exhibition, and great praise must be bestowed on Mr. 
Elwes for his exhibits. These illustrated well the fact that it 
is not necessary to seek abroad for the choicest timbers, when 
we can find at home in our parks and woodlands excellent 
material for furniture-making. One beautiful cabinet was 
made of Lucombe oak, from a log of a tree in the old Exeter 
nursery. This tree was cut down in 1903, and the log, being 
considered worthless, was sold at the price of firewood. 

Mr, Elwes also showed a pretty cakestand, made from the 
wood of a Laburnum, tree grown in Scotland ; a splendid chest 
constructed of beautifully figured Spanish Chestnut, grown in 
Wiltshire, with panels of bird’s-eye oak, grown in Gloucester- 
shire ; a commode made of black walnut, grown at Wood- 
chester Park, near Stroud ; a very handsome chair made of 
wild cherry ; a holly chair with a maple seat ; a door made of 
Spanish Chestnut with panels of I’ent brown oak ; a door made 
of yew. Mr. Elwes has already done a great deal to revive the 
fine art of panelling, and exhibited some panels of solid brown 
oak, representative of the work done in his dining room at Coles- 
borne. There were also many excellent specimens of veneers, 
the most interesting, perhaps, being those of brown oak, which 
were cut by the Pullman Car Company, U.S., from a tree 
growing in Rockingham Park, Northamptonshire. One 
veneered panel of pollard brown oak was of immense size, 
8 ft. long by ft. wide. Mr. Elwes also showed some nice 
examples of parquet flooring in different designs. A rather 
novel iise of wood was shown in the case of four volumes 
of the “Trees of Great Britain and Irelajid,” which weye 
bound in different styles with wood hoards — ty/o of brown 
oak, one of Lucombe oak, and the fourth of yew. Nearly all 
these interesting articles were constructed by Mr. Elwes’ 
own carpenter, and were ea^cellent in style — the main 
object of his exhibits being to point out the numerous 
josthetic uses to which our own home-grown timber may 
be put. As Mr, Price has remarked, “if this exhibit showed 
nothing else, it showed the English timber merchant what 
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he might gain by a moi'e thorough knowledge of the properties 
of some of the rarer woods which he from time to time 
handles. Mr. Ehves certainly deserves the gratitude of all 
timber merchants for this exhibit.” 

The Forestry building w^as conveniently aiTanged, though 
not large enough for all the exhibits, many of which, including 
the rarer kinds of planks, were displayed outside, and perhaps 
suffered from the inclement weather that prevailed. The build- 
ing was ornamented with a large collection of photographs, the 
greater portion being contributed by Mr. Ehves. These com- 
prised a selection of pictures of the most remarkable and rare 
trees in Great Britain and Ireland. Photographs of plantations 
were also sent by the Commissioners of Woods and Forests, 
by the Earl of Dudley, Sir Henry H. A. Hoare, Lord Sherborne, 
Mr. B, St. John Ackers, and Mr. M. P. Price. One of the 
most curious wms that of a remarkable elm at Huntley Manor, 
which had formed a natural arch over a brook. 

There were doubtless many other features of interest at the 
Gloucester Forestry Exhibition, the finest ever held in England ; 
but I can only apologise for their omission by pleading the 
restrictions of s|3ace and time. 

Augustine Heney. 

37 Chesterton Road, 

Cambridge. 


HORTICULTURAL EXHIBITION AT 
GLOUCESTER, 1909. 

On the occasions of the visits of the Royal Agricultural Society 
to Lincoln and Newcastle, opportunity was taken to hold a 
Horticultural Exhibition in connection with the Agricultural 
Show. Such an exhibition proved not merel}^ very successful, 
but was undoubtedly a very popular and attractive addition 
to the larger undertaking. The Gloucester Local Committee, 
after some hesitation, decided to attempt one. Any financial 
difficulty was met by ' the generosity of private individuals. 
As no exhibition of the kind had ever been held in the 
county before, there was only a modest expectation of success, 
but this was far surpassed in the result. 

The Exhibition was opened to the public at 3 p.m. on 
Wednesday, June 23, after a private visit by H.M. the King, 
and closed at' 5 p.m. on Saturday, June 26., This was rather 
a long period for the exhibits to maintain their freshness 
unfaded* But the ^ weather, which' 'with few intervals was 
deplorable, had at any rate the advantage that the atmosphere 
in the tents remained cool and moist and kept the fldwers and 
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foliage ill a condition which would have been impossible had 
the temperature been high, 

A charge of admission of one shilling was made on June 
23, and up to one o’clock on June 24. The Council of the 
Eoyal Agricultural Society assented to this with some 
reluctance, and was unwilling to establish a precedent for 
side shows with payment. But the object of the Local 
Committee in urging it was by no means to cover part of the 
expense. When a horticultural exhibition is densely thronged, 
as was the case on the free days, the visitors have to be content 
with a mere glimpse of the general effect, and any critical 
inspection of the exhibits becomes impossible. It is probable 
that those whose object is leisurely study and comparison, and 
who do not regard the exhibition as a mere sight but as an* 
oppirtunity for learning something, would willingly pay more 
for the privilege than what was actually charged. 

The Eoyal Horticultural Society supported the exhibition 
by sending a deputation, including the President, Sir Trevor 
Lawrence, Bart, K.G.Y.O., and Secretary, the Eev. W. Wilks, 
to visit the show on June 23, “ to supplement the prizes by 
awarding Royal Horticultural Society medals and commenda- 
tiQB cards to any exhibits they may consider deserving.” 

The Eoyal Agricultural Society moves with the times and 
with the co-operation of other societies and organisations 
includes in its Show any new work connected with the land. 
At Gloucester there were two subsidiary exhibitions of 
remarkable interest. There were the Agricultural Education 
and Forestry Exhibitions, which will be noticed eisewhex’e ; 
the former was probably quite unique of its kind. Some 
doubt has, however, been expressed as to whether the 
refinements of the horticultural .art are not too remote from 
agricultural practice to justify its being represented, and it 
is worth while saying a few words in its defence. 

No doubt at first sight such a superb collection of orchids 
as was seen at Gloucester has no relation to agriculture. But 
it represents the high-water mark of cultural skill. And in 
an exhibition it must be permitted to p^ow to what point the 
standard of excellence can be raised^ reference to 

utilitarian results. It is not difficult to show that the art 
which has reached its culminating point in orchid culture has 
rendered substantial service to agriculture. To the professional 
eye the collection of vegetables, with some eighty exhibits, 
shown by the Hon. Vicary Gibbs, was scarcely less noteworthy, 
and the same remark might be made of the fine collection 
of fruit-ti'ees in pots sent from the King’s Acre Nurseries at 
Hereford. In all three cases success has only been obtained 
by the intimate study of the conditions of plant-growth which 
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lead to tlieir efficient control. It is scarcely a paradox to say 
that it requires art and knowledge of the same order to produce 
a eattleya as a cauliflower. Bat there is this distinction to 
he noted. In the former case the gardener only produces 
under adverse conditions what nature under different ones 
achieves without an effort ; in the latter case the subject of 
cultivation is itself the result of the cultivators’ ]3ersisteiit 
labours. All our great seedsmen divide their work between 
the garden and the field, for the supply of both are ultimately 
dependent on the same principles and methods. The Conti- 
nental agTieiiltiirist, to take a notable example, owes the sugar- 
beet to the De Yilmorins. The field has continually to go to 
to the garden to be stocked. It is to the skill of the liybridiser 
.ac€|iiired in the garden that the farmer looks for new strains 
of wheat. 

But the case for the relation of the two can be drawn 
even closer. It is only in cool climates that they seem opposed. 
The division disappears with increase of temperature and as 
the plough gives way to the spade. Horticulture is only, 
in fact, the intensive side of the cultural art. This is con- 
spicuous in the market-garden, where horticultui'e and 
agriculture blend. The French methods, which at present 
attract so much attention, were fully described by Mr. W. 
Robinson more than a quarter of a century ago. They have 
long been practiced to some extent in the neighbourhood of 
London, but are probably most completely carried out at 
Evesham. • It was not found possible to induce the growers 
there at a somewhat short notice to exhibit the system in 
actual operation. But this was eventually accomplished by 
the kind aid of Messrs. Sutton, of Reading. 

One of the most remarkable social features of our time 
is the popularity of gardening and the passion for flowers. 
This is in part due to the increase in national wealth and 
the general rise in the standard' of comfort. Even the poor 
can afford some little margin for personal gratification. But 
another factor has been the cheapening of production. 
Flower-farming has become a branch of agriculture. Within 
the memory of the .present generation the daffodil was 
wholly neglected. Farms are now devoted to its cultivation 
in multitudinous forms ; they are the staple industry of the 
Scilly Islands, and the streets of our cities are bright with 
them in the spring. But a few years ago carnations of the 
type of the “ Souvenir de Maimaison ” were the exclusive 
possession of the wealthy. The somewhat intractable diffi- 
culties of their cultivation were mastered in their gardens ; 
they are now grown on a large scale for cut blooms, and 
have become the basis of a considerable and profitable industry. 
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They were a conspicaous feature in the G-loiicester Exhi- 
bition, where they were finely shown by numerous growers. 

The cultivation of herbaceous plants is a striking feature in 
modern gardening and is within the reach of the most modest 
means. Their supply must in the aggregate maintain a con- 
siderable industry. They -were amply shown at Gloucester by 
exhibitors too numerous to particularise. An exception, how- 
ever, must be made for the herbaceous paaonies sent by Messrs. 
Kelway ; they formed an exhibit which for quality and 
arrangement has probably never been surpassed. The cultiva- 
tion of sweet peas has almost become a national craze ; they 
were shown at Gloucester in infinite variety. 

The Royal Show, is held too early in the year to admit of 
outdoor fruit being represented. There is no cultural industry 
which stands in more need of improvement and stimulus. 
That 'there is an almost inexhaustible popular demand for fruit 
is incontestable. It is singular that it appears to be more 
readily met from our colonies than from home. Insufficiency 
of cheap and effective means of distribution appears to be one 
obstacle, though the apathy of the cultivator and his indiffer- 
ence to quality is no doubt another. The treatment of so 
called vintage fruit” is for the most part deplorable. No 
care is bestowed on the trees and little on the collection of the 
crop. Axij one who has travelled in Prance must be struck 
with the different and assiduous care bestowed on the vine and 
the prune. 

The neglect of outdoor fruit is the more remarkable as in 
regard to that which requires protection there is a constant 
effort, as in the case of cut blooms, to produce more cheaply 
what has hitherto been only within the reach of the well-to-do. 
Glass is inexpensive and its use for market purposes probably 
began in the Channel Islands. Acres of land are now roofed 
over in the southern counties for the production of tomatoes 
and grapes. A profitable trade in the latter sprang up with 
Paris but was promptly destroyed by a prohibitive duty. 

Whatever may be the ultimate fate of the small holdings in 
the country at large it is probable that their success will ulti- 
mately depend on a mixture of agricultural and horticultural 
methods. This is particularly the case in the neighbourhood 
of large towns where there is a continually increasing demand 
for cut fiowers and vegetables. But the cultivator will do best 
if he can supply his customers directly. If he can add fruit 
of good quality as well it is undoubtedly remunerative. 

Beyond indicating the prominent features of the show it 
is unnecessary to discuss in detail the individual exhibits. 
Justice was done them at the time in the horticultural press. 
But something may be said as to its larger characteristics. 
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Tlie Local Committee was fortunate in securing as liorfci cultural 
manager tlie services of Mr. Peter Blair, who has charge of the 
gardens' of the Duke of Sutherland at Trentham and who had 
carried out very successfully a similar show at Lincoln. He _ 
succeeded in giving the Gloucester Exhibition an aspect which 
was altogether unique. Three tents were used, arranged in 
hollow square. The centre one (200 ft. long by 85 ft. wide) 
was probably the largest which had ever been used in this 
country • for a flower show. The vast space allowed groups 
to be arranged and effects to be produced which ordinarily 
would be impracticable. It was the opinion of those well 
qualified to judge that nothing surpassing them had ever 
been seen at home or on the Continent. 

But success was largely due to what Avas nothing short of 
an outburst of local patriotism. It has been roughly estimated 
that two-thirds of the exhibits came from the county of Glou- 
cester. Private and commercial establishments placed their 
resources lavishly at the disposal of the Local Committee. The 
result was a revelation as to the horticultural possibilities of 
Gloucestershire. Its sunshine and mild climate doubtless 
favour indoor cultivation. An interesting feature of provin- 
cial shows is the evidence they afford of the influence of local 
physical conditions on particular ciiitures. One must go to 
Liverpool to see crotons, and the enormous bunches of grapes 
which are shown in the north are unknown in the south. 

Lieut-Ool. Holford, O.Y.O., C.I.E. of Westonbirt House, 
Tetbury, made a display of hippeastrums and orchids which 
for splendour and sheer cultural excellence could not be 
.rivalled anywhere. The fliowering of the former had been 
skilfully retarded and by abstaining from exhibiting else- 
where during the year Lieut.-Col. Holford had concentrated 
ail his efforts on staging his orchids in perfection at Glou- 
cester. It Avas a unique and almost unparalleled effort, and was 
deservedly awarded by the Royal Horticultural Society the 
LaAvreiice Gold Medal “for the finest exhibit of the year.” 
The regret was universal that sudden illness prevented his 
showing his triumph to the King and witnessing the admira- 
tion which it excited on all hands. On the commercial side 
the varied exhibits of Mr. John Cypher AA^hose fame as a 
cultivator is European were scarcely less remarkable. The 
large plan of Dartmnia tulip, f era shown in commemoration 
of the Oamluidge Darwin centenary which Avas being celebrated 
at the same* time were a tour de force of cultural ski!L It is 
not too mucfc. to say that the exhibits of Lieut.-Col. Holford 
and of Mr. Clypher were the backbone of the show and 
secured its success. The group of indoor plants shown by 
the Right Honoumble Sir John Dorington Avas universally 
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admired. Few private establisliments could show anything 
surpassing it either in variety or excellence of cultivation. 

A horticultural exhibition must be allowed to be attractive 
as a condition to popularity. But this represents the Sporting 
element ” necessaiy to advance and maintain the standard of 
the horticultural art. For the same reason at a poultry show, 
fancy ” is encouraged as well as the qualities immediately 
desirable for the table. If, however, a horticultural exhibition 
is to be a customary feature of a Boyal Agricultural Show, it 
may be suggested that it should receive recognition from the 
Council and that the co-operation of the Eoyal Horticultural 
Society should be secured. It would then be possible to give 
the Exhibition a more utilitarian scope. Horticulture is 
becoming, indeed has already become, a great national 
industry to which the land is indispensable. As agriculture 
becomes more intensive, the dividing line between it and 
horticulture tends to disappear. The potato is a striking 
instance of a crop which has been transferred from the garden 
to the farm. We still, however, import them to the value of 
two millions. The wealthy will always demand early vegetables, 
the produce of warmer climates. But the cheapness of glass 
will make it possible to compete with them at home. The 
Board of i^griculture has repeatedly pointed out the enormous 
extent to which our consumption of fruit and of even the 
commonest vegetables is supplied from abroad. Comparatively 
little has been done to meet the demand, though of late years 
farmers have competed with market gardeners in the cultiva- 
tion of greens and cabbages with which they can feed their 
stock in case of a glut in the market. Here there is a chance 
for the small holder in country districts if he can be induced 
to co-operate in marketing his produce. 

But fruit cultivation stands in most urgent need of an 
impulse. Little progress will be made in the improvement of 
cider till pur farm orchards, the condition of which is mostly 
deplorable, are treated with more intelligence. At Gloucester 
there was an instructive competition in fruit-spraying. The 
principle which has been adopted in giving prizes for local 
plantations might with advantage be extend" i to orchards and 
fruit-gardens. And the more effective management of small- 
holdings, of which there are believed to be some 12,000 in 
the county of Gloucester alone, would seem to be as much 
deserving of encouragement as that of farms. Indirectly this 
would stimulate the activity of the village Flower Shows 
which are already playing a useful part in rural education. 

W. T. Thiselto^^-Dyeb. 

The 'Perns. 

Witcombe, Gloucester. . ' / ’ 

VOL. 70. ' ' ' S 
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PLANTATIONS COMPETITION, 1909. 

Introductory, — The competition in ^'woodland plantations 
was instituted by the Royal Agricultural Society of England in 
conjnnkion with the Royal English Arboricultnrai Society in 
order to encourage and assist landowners and foresters in the 
better management of plantations. For this purpose the Royal 
Agricultural Society of England provided eight silver and 
eight bronze medals to be awarded severally to eight classes 
of woodlands in the counties of Gloucestershire, Wiltshire, 
Herefordshire, and Worcestershire. The Royal English 
Arboricuitural Society also gave a gold medal for the best 
plantation in all the classes. 

It was considered that as the character of the soil and the 
elevations varied very considerably in these four counties, the 
classes should be so divided that landowners owning poor and 
elevated land should not be expected to compete against 
other owners whose land was of a better character and at a 
lower altitude. 

For this purpose the first four of the classes were restricted 
to plantations at 400 feet elevation or more above sea-level, 
and the other classes included plantations below this elevation, 
and in each set, plantations intended for hardwoods were 
separated from those intended for conifers, and again, those 
that had been thinned were scheduled separately t.o the 
unthinned. 

This classification, we have found, was a success ; at the 
same time, as we have taken into account very largely the 
management, the classification was not so necessary - as it 
would appear to he, and there would have been no difficulty in 
judging the woodlands if no distinction had been made. 

Basis of Judging. — We have, in accordance with our in- 
structions, taken into account very fully and have inquired 
very thoroughly into the system of management of each 
plantation. There have been one or two cases where it has 
been impossible to get full details, but for the most part we 
have been able to judge fairly accurately whether money has 
been unnecessarily expended and to what extent the planta- 
tions have been managed upon busiimas lines and in accordance 
with sylvicultural methods. We found that thirty years was 
certainly a maximum age, for beyond that time it would 
become very difficult to assess cost and to find how much 
of the present condition is due to soil or good management, 
and the latter then becomes' re^^ed very much to a question 
of Judicious thinning. ' 
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In order to carry out the work systematically, we supple- 
mented the questions which competitors were asked with 
further queries as to the original state of the land, the value of 
the adjoining land, and details of the thinnings ; and in every 
case where it was practicable or of any value, we took averages 
of the quarter-girths of trees and their heights. We fully 
annotated our inquiries and observations for the purpose of 
a careful comparison. 

Estates Yisited. — The entries covered a very large area, 
extending from the south-west of Wiltshire to the north-east 
of Herefordshire and to Worcestei'shire, although the bulk 
of them wmre from Gloucestershire. There were, in fact, 
eighteen entries in Gloucestershire, five in Herefordshire, two 
in Worcestershire, and two in Wiltshire ; and although these in 
a measure represent the energy of the committee, at the same 
time it appeared to us in travelling through the country that 
they also represent to a large extent the activity of landowners 
in forestry work in the various counties, in which Gloucester- 
shire takes the foremost place. The entries were by no means 
confined to the large estates or properties in which systematic 
planting was being carried on. We did not find in any instance 
that the woodlands generally were being managed upon any 
defined well-thought-out scheme ; although in many cases we 
found that the woodland areas throughout the estates were 
being carefully managed, and these areas were being extended 
gradually year by year. 

In some cases the woodlands were in the charge of a head 
forester, but in others they were being managed by the agent, 
with the general supervision of an estate bailiff, and on 
more than one estate the landowner himself was personally 
superintending the woodlands. 

Although we found two instances in which the owner was 
carrying oiit wrong principles contrary to the better judgment 
of his agent or forester, still it was very marked that where 
the owner was interested, his woods were receiving careftli 
attention, and it was always possible for the agent or forestbr 
to give a reason for the system that was being carried otit* 
We found a considerable amount of enthusiasm amongst all 
parties concerned, and every promise an extension of 
forestry operations upon the estates where the work had been 
begun. 

Soil and its Effect. — The subjacent rock may be divided 
roughly into two classes : Oolite and Old Red Sandstone. We 
found variations of both these two main classes, but for the 
most part the land was of a light or sandy nature, and we 
only had one example of what might really be termed, a 
heavy soil, 

' ,s2 ' 
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We made inquiries in eTerj case as to the original state of the 
land, and in the twenty-seven entries we were informed the 
trees had been planted on arable land in fifteen cases, in four 
the land had been grass, and in the remaining eight the land 
had been either old woodland or scrub. We did not find, as a 
whole, that there had been any benefit accruing from any 
particular previous crop, although it was noticeable in two 
cases that very fine plantations w^ere on land formerly used as 
a rabbit warren. 

On the whole, the effect of good soil is b3’' no means as 
striking as would be imagined, and our observations led us to 
the conclusion that good management and shelter are equally 
as important factors for success as good soil, and that where 
land adjoins fair roads there is every encouragement for the 
landowner, who is prepared to take trouble and thought with 
his woodlands, to grow timber upon the oolitic limestone up to 
the high altitude of 900 ft., and even higher. 

Altitudes and Effect. — ^The altitudes varied between 100 ft. 
in Class 26, to 919 ft. in Class 25. The latter is the 
highest altitude of the plantation entered on the Sudeley Castle 
estate, and the fact that this entry was awarded the first prize 
in its class is some evidence of the good result that can he 
achieved by excellent management and natural shelter upon 
oolitic limestone on the higher ridges of the Cotswmld Hills. 

Of the whole of the entries the best plantation is that of 
Mr. W. T. Barnehy, on the Saltmarshe Castle estate (Class 22), 
and this is growing at an altitude of over 750 ft., on a soil 
varying from a clay to a light loam, wdth a subsoil varying 
between a clay and a sandstone. The plantation, which 
extends to 100 acres, was formed on an area covered with 
gorse and scrub, from which the timber had been felled many 
years previously. It is said that it was cut by a former Bishop 
of Hereford, to whom this land, at that time a deer-park, was 
granted by Queen Elizabeth. The land, before the present 
plantation was made, was let at is. an acre, and is on an 
exposed plateau with no natural shelter. Another example of 
a successful effort to raise a plantation at a high altitude in a 
wind-swept situation was that of Mr. R. F. Stratton, of 
Ruesdown (Class at an elevation of 880 ft. (where the 
conifers might now be interlined with beech and sycamore); 
that of General Davies, of Elmley Castle (Class 24), at 
800 ft. upon the inferior oolite, should also not be overlooked. 

We noticed in more than one case that the owner in plant- 
ing had taken advantage of a previous shelter-belt, and the 
plantation had benefited thereby: It is almost certain that 
where owners can utilise such shelter^^beits or the lay of the 
land as a protection against severe gales, aft# also can obtain a 
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northern aspect, the benefits that accrne to young plantations 
from the circulation of air, the northerly slope, and the general 
absence of wet, stagnant land, more than counterbalance the 
high altitudes of the hill-tops. Where owners can get these 
faTonrable conditions they would be well-adTised to plant, 
more particular!}^ if they mix their species. 

Aspect and its Effect. — W'e found considerable variation in 
aspect, but as a rule land had not been planted with a southern 
aspect unless with the object of replanting old woodlands or 
covering a bank. Out of the twenty-seven entries, eleven 
faced north, north-east or north-west, or principally so, and it 
is noticeable that out of the eleven prizes awarded seven of 
them were amongst the plantations with the northerly aspect 
ill spite of the fact that in awarding the prizes credit was 
given to owners who had been obliged to plant unfavourable 
sites. 

Trees Suitable to Land. — Amongst the various trees included 
in the plantations we found that the deciduous were represented 
by oak, ash, beech, sycamore, wych-elm, sweet chestnut, and a 
few birch here and there. The conifers were chiefly larch, 
Scots pine, spruce, Douglas fir, Corsican pine, Austrian pine, 
and a few other varieties in small quantities. In the hard- 
woods we found that the beech vras the favourite tree, and 
there is no doubt that it was well chosen, for we saw more 
than one example where it was able to hold its own against 
other trees in a mixture, and was growing into timber as fast 
as the larch. We were particularly struck by the vigour of the 
sycamore upon the Cotswolds. It seems to grtnv with greater 
rapidity than any other hardwood, and give promise* of being 
.a very useful tree to be used in mixture with conifers. Its 
merits do not at present seem to be very fully recognised, 
possibly because it is not valuable in the pole stage ; but we 
found it I'epi'esented in seven plantations, whereas the beech 
had been planted in fourteen. On comparing the measurements 
of the two, the adyi^mtage of the sycamore can be seen more 
clearly. On the oolite in a plantation eleven years old, the 
beech averaged about 9 ft. high and the sycamore about 17 ft. 
In another case on a similar soil in a plantation twenty-five 
years old, the sycamore were about 40 ft. high with a circum- 
ference of 19 in., and the beech about 38 ft. high with a 
circumference of about in. Again, in a plantation fourteen 
years old, the sycamoi’e were about 25 ft, in height, and the 
beech about 18. 

Another example of a tree that showed unusual rapidity of 
growth was the wych-elm upon the Saltmarshe Castle estate. 
Here the plantation was first commenced about twenty years 
ago. , Five years afterwards some deoiduous4rees,,b6ing;culls 
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from tile nursery, were planted amongst the larch. The 
conifers now average about in. in circumference and the 
ash 9 in., but the wych-elm has grown to a girth of about 22 
in. The trees are growing on a poor surface soil over the old 
red sandstone. 

Amongst the conifers larch largely predominates, being 
represented in every entry except one, and it seems as though 
owners have been right in their judgment in planting these 
trees, especially as they are in most cases mixed with others and 
are thriving. Scots pines have been planted in sixteen woods, 
but very often only a few have been inserted. There are a 
fair number of instaiicee where spruce has been planted ; and, 
generally speaking, it is doing well and seems to prove that a 
high altitude is essential to its welfare, and that an elevated 
dry position ie more suitable for it than a low-lying damp 
situation, which is so often chosen for it. Douglas firs were 
represented only to a small extent, probably on account of the 
limestone district in which the greater part of the plantations 
were found, but trees making very rapid growth were found on 
the greensand on Sir Henry Hoare’s estate in Wiltshire, and 
a, plantation ten years old showed Douglas fir with an average 
girth of about 11 in. and a maximum of 17 in., whereas the 
iarches which were mixed with, them, and were holding their 
own as regards height, only measured 9 in. as an average, with 
a maximum of 14 in. In this plantation both Douglas fir and 
larch were found up to 31 ft. in height — showing a growth of 
nearly 3 ft. a year — although the average was nearer 24 ft. 
One of the best examples of rapid growth was found in the 
pure larch plantation on the Sudeley Castle estate, where some 
larch, at an altitude of 900 ft., made shoots of 3 and even 3^ ft. 
last year. 

Mixtures and their Besults. — It was satisfactory to find that 
in the great majority of cases the plantations had b^en formed 
with trees in a mixture. There were only three examples of 
what could be termed pure larch, althou^ four or five other 
plantations were very sparsely mixed with deciduous trees. 
The reason that actuated the planters for planting trees mixed 
was not very clear. For the most part their object seemed to 
be to have ultimately a hardwood plantation, using the conifers 
as nurses, or else they had put in mixtures with a view to 
utilising whatever trees showed to advantage, later on. 
Where plantations were intended ultimately for the growth of 
conifers, we found hardwoods growing in varying proportions, 
sometimes so far apart as to be of no practical value. 

As a rule the trees yrere well mixed without any danger of 
the immediate destruction of any particui^; type of , tree, and 
In ' only one' instance did we find .useless trees planted, nor can 
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we sajj with but lew exceptions, that trees nnsnited to the 
situation and aspect had been planted. Even where Douglas 
and larch had been mixed on the greensand, we found that 
the latter were holding their own in height, although it may 
possibly lead to ultimate loss of vigour in the larch. 

It was a striking proof of the value of beech in mixture that 
the only plantation upon the Hathei’op Castle estate in which 
beech had been used was one out of a large area that was 
chosen for the competition. This mixture of beech and larch — 
sometimes with other trees, but taking these two as the basis 
— was the favourite of all. In some cases spruce were added, 
or Scots pine, and occasionally we found a complicated com- 
bination of larch and beech with five or six other varieties. 

The proportions varied considerably. In some cases in 
plantations intended for hardwoods the deciduous trees had 
been put in as wide apart as 12 ft. by 12 ft., and between that 
and a proportion of three conifers to one deciduous there were 
several variations, but the best results will undoubtedly accrue 
from the plantations where the hardwoods, planted 7 to 8 ft. 
apart, have not exceeded a proportion of one hardwood to 
three or four conifers. In the Wolferlow Park plantation of 
Mr. W. T. Barneby, where the trees were originally planted 
3 ft. 6 in. apart, the oaks are in the proportion of one in 
eight, the ash one in eight, the larch one in two, and other 
conifers one in four, and the result is all that can he desired. 
In the part that is sixteen years old, the oaks average about 
24 ft. in height and 11 in. in girth, whereas the larch are 

22 ft. in height and about 10 in. in girth, but the ash are 

only about 6| in. in girth, although able to keep their heads 
up. In the thirteen-year-old part of the same plantation the 
oaks are only 6 in. in girth and 21 ft. high, whereas the 

larch are 10 in. and 22 ft. high, but it is anticipated that 

the oaks will ultimately regain their lost ground. This is one 
of the best managed and most promising young plantations 
that came under our notice. 

Although the examples of pure larch were two of the best 
plantations in the competition, still we feel assured that land- 
ownei's should in future plant in mixture, and where the 
ultimate intention is to grow hardwoods they should not 
exceed the proportion of conifers as stated, and even where the 
final crop is intended to be conifers, it would be well to put in 
hardwood trees in the proportion of one in six — or one in 
eight — and of these hardwoods we especially favour sycamore 
as an experiment, although we have ample proof of the value 
of beech. 

Planting and Plants.— We have found that the planting work 
has been done well ; the distances have been in accordance 
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witili modern ideas, and for the most part the trees have been 
put ill 3 ft. G in. or 4 ft. apart. On the greensand on Sir 
Henry Hoare’s estate the trees were planted 5 ft. apart, 
blit it has been no detriment whatever to them, probably 
owing to the sheltered position of the plot and the deep, moist, 
sandy soil, -which have caused a very rapid growth and 
counteracted the usual baneful •effects of such thin planting. 
On the other hand, we found one plantation of 5 ft. intervals 
and another 4 ft. by 6 ft,, in both of which the ultimate 
gro-wth has shown that it was a mistake. The average of all 
the distances is almost exactly 4 ft. by 4 ft., and this may 
be taken as a very good distance for the oolite district and 
even for the old red sandstone. 

The age of the trees when planted varied from two to five 
years, though there was only one example of the former. For 
the most part the conifers were put in at three years old, and 
the hardwoods at four, and these average ages having produced 
— so far as we saw — the best plantations in the district, may 
be taken as suitable. As a rule the ti'ees had been once 
transplanted, but we found in one instance that three-year-old 
conifers, wdiich had been twice transplanted, formed an 
excellent plantation. The one or two cases in which the trees 
had been five years old gave every evidence that the extra 
year was a mistake. 

In practically every case the trees had been pit ’’-planted, 
although we found a modification in two plantations where 
the row's had been first struck out with a plough, and another 
example in which the hardwoods were “pitted” and the 
conifers “ notched.” In the course of our vrork we were told 
that it was very essential to start the trees well upon the 
oolitic limestone, and if they once got a firm hold they would 
thrive ; and we feel sure that this is worthy of every con- 
sideration, and that cheap work is the greatest mistake upon 
this soil. The fact that in almost every plantation the trees 
have been pitted, and the regularity of the rows giving evidence 
of careful workmanship, point to the fact that the plantations 
which have produced the best results are those in which 
special care "was taken in starting them. 

The first cost has necessarily been very varied, and on the 
whole we do not feel that the figures given to us can be 
altogether relied upon, as many owners or their agents had no 
records,' and ' the figures were merely estimates, in some • cases 
founded upon more modern woi*k. The cost of plants and 
planting, however, varied from to 12L, and an average may 
be taken at 7L 5s., estimating the value of the trees at 20^. 
per 1,000 where they have been home-grown, or the original 
cost is not known. This cost is exclusive of all rabbit-netting 
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or external fencing, and althongh it may be considered some- 
wbat high, we do not think that owners planting — more 
particnlariy in the oolite limestone district — can look forward 
to a good result unless they are prepared to expend a sum 
approaching this figure upon the work. We may say that 
the beneficial result that accrues from good work is clearly 
shown in the fully-stocked plantations shown to us, many 
of which had scarcely been touched since the3^ were first 
planted except for Aveeding and cleaning, and in some it 
was possible to go through long rows without finding a 
missing tree. 

In most cases the young plantations Avere netted against 
rabbits when first planted. We find the mixed mesh netting 
was used here and there, but for the most part 3 ft. 6 in. 
netting Avith a 1^-in, mesh had been adopted successfully. 
There seems to have been a tendency to take away the netting 
too soon, but it Avas explained by more than one agent that 
the number of rabbits had increased considerably after this 
was done. We find as a rule that active' steps have been taken 
to keep down rabbits, but apparently these efforts are of rather 
recent date, although it is encouraging to find owners waking 
up to the serious damage caused by rabbits to their AAmod- 
lands, and realising that rabbits and j^oung trees cannot he 
grown profitably on the same ground concurrently. The 
details of other fencixig do not afford any information of much 
value, except that we were shown an excellent quick hedge 
made from the thorns dug out of the area before it Avas 
planted, and we noticed the error on one property of planting 
the trees too near the newly-formed hedge, Avhich has subse- 
quently become overgrown by the spreading branches and 
consequently damaged. 

This damage to external hedges has been overcome on one 
or two estates by the excellent plan of having a broad ride all 
round the outside of the trees. But this has only been done 
on estates where attention has been paid to the important 
question of woodland rides. It Uoes not appear to have 
occurred to some owners how much they can improve the 
value and appearance of their estates, and at the same time 
facilitate the clearing of their timber, by leaving wider rides. 
One of the best examples of woodland rides was that of 
Mr. Dent Brocklehurst, whose larch plantations lie upon 
undulating land at a very high altitude, and Avho has materially 
improved the vahre of his property by the Judicious planting 
and excellent planning of a considerable area of land of small 
value. Another instance of good planning was that of 
Mr. Barneby in the Wolferlow plantation. In this case the 
whole of the 100 acres was planned out before the AVQrk was 
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commenced, and curved rides 20 ft. and 30 ft. wide were made 
intersecting the plantation in different directions. A third 
example, which is well worth comment, is that of the Michael- 
wood Chase, the property of Lord Fitzhardinge, where 100 
acres have been systematically planted over a period of years 
upon a definite ground plan, including good wide rides, with 
excellent result. On the other hand, we found properties 
where the question of woodland rides and estate planning had 
been absolutely disregarded ; and even worse than this, cases 
in which the owner had planted up the best land, and where 
difficulties of soil were encountered, had left those places waste. 
This is surely a discredit to the estate, and such as would 
certainly counterbalance any improved capital value, which 
would necessarily arise from a good plantation on a waste area, 
apart from the value of the timber. 

Management and Thinning. — Competitors were asked to 
furnish particulars of expenditure upon the plantations for 
the first four years, and although several could give details 
only with difficulty, we found that, as a rule, the plajiitations 
were brushed up and blanks were filled in at what might be 
taken as an average cost of about 20^. per acre altogether. We 
consider there is a decided tendency to thin too early, and in 
more than one case the effects of such work carried out in the 
past are still apparent, and will not be remedied for some 
years. We found that some owners had trimmed up their 
plantations before the side-branches had died back, and as 
this same error is still being committed, owners would do 
well to point it out to their agents and foresters and take the 
lesson to heart. We saw no plantation which was suffering 
because it had not been sufficiently thinned, and although it 
was doubtful in one case whether the worst trees had been 
cut out, we always found that those responsible for the wood- 
lands were well acquainted with the main principles of cutting 
out the dead and suppressed trees and leaving the best to 
gx"ow into timber. We came across only two examples of the 
old-fashioned method of thinning by cutting out alternate 
rows, but in both cases we were told that this had been 
abandoned, and we may take it that this objectionable practice 
has been superseded generally by the more enlightened policy 
of removing the worst and suppressed trees. 

Insects, Fungi, and Same. — The most serious pest of which 
we found traces w^as the Argyresthia Imvigatella^whieh appears 
to have done a considerable amount of damage to the larch 
plantations on the Cots wold Hills in the last two years. In 
addition to this, we found examples of the larch-miner 
{Ooleopliora laricella) and larch-aphis {Ghermes and 

there were one or two cases of damage in the past from the 
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pine-shoot tortrix {Retinia huoliana)^ although thex^e are no 
recent signs of it. 

The only serious fungus was the larch blister {Peziza 
Wilkommii [^Dasyscypha calycinaPp)^ although the high 
altitudes and the generally dry soil were not faToiirable to 
its growth, and the plantations of the Cots wold Hills were, 
on the whole, remarkably fi^ee from any disease. We found 
the worst specimens upon the greensand and on parts of the 
red sandstone, especially in places liable to be affected by late 
spring frosts. As a rule, no attempts had been made to 
combat the disease, but one area had been thinned and partly 
replanted, and we found a case where the trees had been 
treated with caustic soda, and yet another, that of Mr. H. J. 
Marshall, of Gayton Hall, where the canker had been dressed 
with coal-tar and creosote, which had proved effective. 

Damage by rabbits, on the whole, was not serious, and in 
the one case in which they have occasioned much loss, it was 
quite apparent that they were unnecessarily numerous and 
might still be kept down to a lower level. Squirrels were 
responsible for a small amount of damage, but they had been 
shot as soon as the damage was discovered. 

Statistics of Measurements. — The plantations varied in age 
between six and twenty-eight years inclusive. The avei'age 
measurements of the larch are approximately as follows:— 


Age 

Length 

Girth 

Age 

Length. 

Girth 

Years 

Feet 

Incites 

Tears 

Feet 

Inches 

•6 

n 

. — 

18 

26 

12| 

7 - 

m 

5 

19 

41 

13 

8 

10 

6i 

20 

30 

IBi 

9 

15 

— 

21 

35 

13^ 

10 

19| 

8 

22 

— ' 

— 

11 

22 i 

9J 

23 

— 


12 

— i 


24 

33 ■ 

12 

IS 

24 ^ 


25 

43^ 

22| 

14 

m 1 

13 

26 

— 

— 

15 

— 

' — 

27 

45 

22 

16 

17 

22 ’ 

, 10 

! 

28 

46 

22 


In these figux^es the rapid growth of the trees aged fourteen 
years is due to heavy thinning in a plantation badly attacked 
by larch blister ; soil, stone-brash on oolite limestone; elevation 
530 ft. The slow growth shown for the trees aged twenty- 
four is partly due to the fact that they are just fit for thinning, 
and the small trees reduce the average, but the trees are on 
inferior oolite at an elevation of about 800 ft. 
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Comparing tlie larch 'with the other trees^ we get the 
following approximate average sizes : — 


Age 

Larcli 

Beech 

Ash 

Sycamore 


Length, 

Girth, 

Length, 

Girth, 

Lengtli. 

Girth, 

Length, 

Girth, 

Tears 

Feet 

Inches 

Feet 

Inches 

Feet 

Inches 

Feet 

Inches 

6 

n 


6 

— 

4 

— 

— 

— 

11 

22 

n 
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— 

. 14 

— 

17 

— 

16 

22 

10 

17 

6 

22 

6 

28 

H 

21 

35 

131 

24 

8 

33 

9-1- 

34 

15 

26 

41 

22 

j 36 






20 



Age 

Oak 

Scots Pine 

Wych Elm 


Years 

a 

Length, 

Feet 

Girth, 

Inches 

Length, 

Feet 

H 

16 

Girth, 

Inches 

Lengtli, 

Feet 

Girth, 

Inches 


U 

11 

15 





— 

— 


16 

24 

11 

20 

10^- 

— 



21 

— 

— 

— 

— 

34 

21 


, 26. 1 

— 

— 

— 

— 

— 

26 


Particulars of the various awards made in the competition 
will be found in the Appendix, pp. cxiv. and cxv. 

Although we were not able to recommend an award to 
No. 23 (the only entry in Class 26), as it is a coppice in process 
of being turned into a high forest, and, therefore, not a planta- 
tion in the strict sense of the word, yet we consider great credit 
is due to Mr. M. P. Price and his young woodman for the 
excellent results so far achieved. The coppice-shoots are now 
twenty-eight years old, with a few oak standards apparently 
twice that age or a little more, but not with extra-spreading 
tops, and the wood is fully stocked with straight-stemmed oak 
and ash in a very healthy condition. It had been allowed to 
grow untouched for twenty years, and then it was carefully 
thinned, and twm to four stems left on „ each stool, so as to 
preserve the overhead canopy a>s much as possible. As time 
goes on the number of stems on the stools will be redqcpd to 
‘one, and the. weakly and suppressed ones cut out altogfeiher. 
The only improvement that might be suggested would be to 
underplant (after next thinning) with beech and sycamore, to 
prevent the growth of adventitious shoots on the boles of the 
oaks. 


Jmie^ 1909. 


Judges | 


"W. B. HAVEnOCK.' 
LEShiB S. Wood. 
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The Farm Prize Competition, held in connection with the 
Society’s Show at Gloucester, coyered the large area of the 
four counties of Gloucester, Wilts., Hereford, and Worcester, 
and afforded a greater diversity of classification than has 
formerly been the case. 

The following prizes were offered by the Gloucester Local 
Committee for the best managed farms in Gloucestershire 
and Wiltshire : — 

Glass I. — Farms of 300 acres or over, chiefly Arable, exclusive of 
Down. First Prize, lOOL Second Prize, 50Z. 

Glass II. — Farms of 50 acres or over, and under 300 acres, chiefly 
Arable. First Prize, oOZ. Second Prize, 25?. 

Glass IIP— Farms of 200 acres or over, chiefly Pasture, exclusive of 
Down. First Prize, 50?. Second Prize, 25?. 

Class IV. — Farms of under 200 acres, chiefly Pasture. First Prize, 
30?. Second Prize, 15?. 

Piuzes were offered by the Herefordshire and Worcester- 
shire Agricultural Society for the best-managed farms in 
Herefordshire and Worcestershire : — 

Class V. — Farms of 200 acres or over, Arable and Pasture. Firs 
Prize, 60?. Second Prize, 30?. Third Prize, 15?. 

Class VI. — Farms of 50 acres or over, and under 200 acres, Arable 
and Pasture. First Prize, 40?. Second Prize, 20?. Third Prize, 10?. 

Class VII. — Farms of over 50 acres, of which not less than 20 
])er cent, is under Hops and Fruit. First Prize, 60?. Second Prize, 30?. 
Third Prize, 15?. 

Class VIII. — Farms of 10 acres or over, and not exceeding 50 acres, 
chiefly devoted to F’ruit G-rowfliig and Market Gardening. First Prize, 20?. 
Second Prize, 10?. Third Prize, 5?. 

An entry fee of IZ. was charged to members of the 
R.A.S.E., Gloucestershire, Herefordshire and Worcestershire, 
and Berkeley Hunt Agricultural Societies, and the Beaufort 
Hunt Farmers’ Club. To non-members of any of the above- 
named societies the entrance fee was 2Z., with the exception 
of Class Till., in which class the entrance fee was 10^. to 
members, and IZ. to non-members. The competition was 
limited to tenant farmers, paying a hond-fide rent for at least 
three-fourths of the land in their occupation. Farms situated 
partly in one and partly in the other of the areas of the com- 
petition might be entered in either of the classes for which 
they were eligible. In the case of a border farm being partly 
ill one of the above-mentioned counties and partly in an 
adjoining county not included. in the competitions, such farm 
was eligible, provided at least one-half of the land were 
situated in the areas of the competitions. In assessing the 
proportion of arable and grass land on the occupations, “down’’ 
land was not considered. All land that had been down 
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to grass for ten years was considered as permanent pasture. 
Competitors were required to enter for competition all the 
land in tlieir occupation, and to have occupied it for not less 
than two years. Due notice was taken of any cases in which 
the competitor acted as agent for his landlord, thus having’ a 
controlling influence over important factors of farm equipment. 

The Judges were instructed to withhold the prizes in 
the absence of sufficient merit, and were requested especially 
to consider : (1) General management, with a view to profit ; (2) 
productiveness of crops ; (3) quality and suitability of live 
stock, especially that bred upon the farm ; (4) management of 
grass land ; (5) state of gates, fences, I’oads, general neatness, 
and state of cottage or cottages, so far as tenant is liable ; (6) 
mode of book-keepiug followed, if any ; (7) management 
of the dairy and dairy produce, if dair^ung pursued ; (8) 
management of orchards, fruit plantations, and hop-yards ; 
(9) duration of the tenancy. 

The cost of judging the farms was borne by the Royal 
Agricultural Society, who appointed the following Judges : — 
For Classes I. (21 entries), II. (5 entries), III. (13 entries), lY. 
(8 entries), ail in the Gloucestershire and Wiltshire area, Mr. 
Joshua Bail, Southworth Hall, Warrington, and Mr. T. S. 
Minton, Montford, Shrewsbury. For Classes Y. (15 entries), 
YI. (10 entries), YII. (3 entries), all in the Herefordshire and 
Worcestershire area, Mr. H. A. Peto, Park Farm Office, 
Woburn, and Mr. Warwick Stunt, The Shrubbery, Frinds- 
bury Hill, Rochester. There were no entries for Class YIII. 

The writer was appointed to act as Secretary, 

The first visit of inspection in all classes was made during 
the month of February, with the result that the Judges decided 
to re-visit the following competitors only: — In Class 1 (Gloucester- 
shire and Wiltshire) — Mr. Harry Butler, Badminton, R.8.O. ; 
Mr, James T. Hobbs, Maisey Hampton, Fairford ; Mr. Alex- 
ander lies, Park Farm, Fairford ; Mr. G. H. Jones, Little 
Badminton, Chippenham ; Mr. John Parsons, Barford Farm, 
Downton, Salisbury ; Mr. G. Caines Waters, Burcombe Manor, 
near Salisbury. In Class 2 (Gloucestershire and Wiltshire)— 
Mr. James Gardner, Chesterton Farm, near Cirencester ; Mr. 
Henry Matthews, Down Farm, Winterbourne, Bristol ; Mr. 
William Matthews, Wick-Wick Farm, Winterbourne, Bristol. 
In Class 3 (Gloucestershire and Wiltshire) — Mr. Heniy 
Bridgman, Cleve Hill Farm, Downencl, Bristol ; Mr. Charles 
Cornock, Hillesley, Wotton-under-Edge ; Mr. B. Dtidfield, 
Framptoii, Toddington, Wincbcombe ; Mr, R. M. Rowles, 
Sho well Farm, Lacock, Chippenham; Mr. John 6. Rymer, 
Apperley, Tewkesbury. In Class 4 (Gloucestershire and 
Wiltshire) — Mr. W. P. , Hill, Moorend Estate Farm, Slimbridge,"' 
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Stonelioiise ; Mr. W. McEwen-Smith, Westmoreland Farm^ 
Henbury ; Messrs- C. Pendock and Sons, Mangotsfield. In 
Class 5 (Herefordshire and Worcestershire) — Mr. Thomas 
Andrews, Stretton Court, Hereford ; Mr. H. R. Evans, Court 
of Noke, Staunton-on- Arrow ; Mr. Francis Hawkins, Sugwas 
Farm, Swainshill ; Mr. John Pratt, Stourport ; Mr. John 

Rawlings, Woofterton, Brimfield, R.S.O. In Class 6 (Here- 
fordshire and Worcestershire)— Mr. George Brooke, Severn 
Stoke ; Mr. George Tilt, Lodge Farm, Hanley Castle, near 
Worcester ; Mr. Walter Meek, Great Buckman’s Farm, near 
Malvern. In Class 7 (Herefordshire and Worcestershire) — 
Mr. G. H. Bray, Dormington Court, Hereford ; Mr. F. P. 

Horbury, The Nonest, near Malvern ; Mr. H. T. Nott, 

Ky re wood, Tenbury. 

The second tour of the farms in Gloncestershire and Wilt- 
shire was made towards the end of May, a third visit being 
paid to a few closely contesting farms just before the Show in 
June. The farms in Herefordshire and Worcestershire were 
inspected in June and no third visit was necessary. 

The competition in Class 1 was very good and keen, 

rather weak and disappointing in Class 2, good in Class 3, 
fairly good in Class 4. With regard to Herefordshire and 
Worcestershire the competition in Class 5 was very good and 
close, very weak in Class 6, and excellent in Class 7. 

“ The Judges’ awards were handed to the Secretary of the 
R.A.S.E. and announced at the meeting of members in the 
Showyard on the Thursday of the Show week. 

They were as follows : — 

Class I. — First Piixe of 100^. to Mr, G. Caines Waters. Second 
Prize of 50/. to Mr. Harry Butler. Very Highly Commended, Mr. James 
T. Hobbs. Highly Commended, Mr. Alexander lies and Mr. Gr, H. Jones. 
C3ommen(le<l, Mr. John Parsons. * 

Class 1 1, .—First Prize of 50/. to Mr. William Matthews. Second 
Prize of 25/. to Mr. Henry Matthews. 

Class HI.— First Prize of 50/, to Mr, Benjamin Dadfield. Second 
Prize of 25/. to Mr, John C. Eymer. Highly Commended, Mr. Henry 
Bridgman and Mr. Charles Cornock. Commended, Mr, Eobert M. Eowles- 

Class IV, — First Prize of 30/. to Mr. William P. Hill Second Prize 
of 15 /. to Messrs. . Charles Pendock & Sons. Highly Commended, Mr. 
William McEwen-Smith. 

Class V,— First Prize of 60/. to Mr. Francis Hawkins. Second .Prize 
of 30/. to Mr. Thomas Andrews. ^ Third Prize of 15/. to Mr. John Rawlings. 

Reserve Humber and Highly Commended, Mr. H. E. Evans. 

Class VI. — First Prize of 40/. to Mr. George Brooke. Second Prize of 
20/. to Mr. Walter Meek. Third Prize of 10/. to Mr. G-eorge Tilt. 

Class VII.— First Prize of 601. to Mr. H. T. Hott. ' Second 'Prize of 
30/. to Mr. George Bray. Third Prize of 15/. to Mr. F. Paget Korbury. , 

^ It was subsequently ascertained that the farm of Mr. John Rawlings did 
not strictly conform with the conditions of eidry. The third prize was 
therefore awarded to Mr. H. E, Evans, 
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Class I — Eiest Prize Farm. 

Occupied hy Mr. G. Gaines Waters, Burcomhe Manor, near 

Salisbury. 

This farm is held on a 3’eariy tenancy under the Earl of 
Pembroke, and consists of about 750 acres, made tip of 392 
acres arable, 50 acres pasture, 50 acres water meadows, and for 
the rest, down land, homestead, and a small orchard. 

The soil is a light loam, with chalk' subsoil. It is not rich 
soil, and must only be ploughed to a depth of three or four 
inches on account of the subsoil, which would convert the 
friable land into an impossible seed-bed. It is essentially 
sheep land, which under a good and well-managed flock and 
careful cultivation will produce good results. Both of these 
conditions obtain at Burcombe Manor Farm. 

The tenant is not bound to any prescribed form of crop- 
ping, but is under agreement not to crop more than half 
of the land with corn in any one year. Of the arable land, 
332 acres (of which 83 are in one field) are worked on a four- 
course system : — ^ 

‘‘ Seeds ” Boots 

1 I 

Boots Boots 



Wheat 


Barley (or Oats) 



Catch Crops ” ‘‘ Seeds 

I I 

Roots Roots 



Wheat. 


Starting with the wheat crop— half of this is taken after 
clover ‘‘seeds” mixture which has been “hayed” once, 
grazed, and followed by turnips which are eaten on ; the other 
half being after a double crop of roots, also fed on. Barley or 
oats follow wheat. Half of the barley or oat area is under- 
sown with clover “seeds” mixture, the other half being used 
for catch cropping, commencing with rye (April), followed by 
Italian rye-grass (May), followed by vetches (June and part of 
July). Boots follow on both the clover ley land and the “ catch 
crop ” land, and then we come again to wheat. The other 
60 acres of arable land are up on the adjoining Down, and 
are known as “Beak ” land. Here oats are grown alternately 
with turnips, 20 acres beihg^set apart for each crop; the 
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remaining 20 acres being in sainfoin, wliicli is cut for bay and 
continues for some six or seven years. The area under the 
various crops on the 392 acres of arable land in 1909 was as 
follows Wheat, 82 acres ; barley, 70 acres ; oats, 32 acres ; 
root crops, 101 acres ; ‘‘ catch crops,” 42 acres ; clover 

seeds,” 42 acres; sainfoin, 20 acres ; lucerne, 3 acres. The 
clover “ seeds ” mixture which is sown under half of the 
barley or oat crop consists of 101b, broad red clover, 4 lb. 
alsike clover, and ^ bushel of Italian rye-grass per acre. This 
yields about 25 to 30 cwt. of hay. 

The second growth of clover is fed off with sheep, but 
occasionally 10 acres are saved for seed. In the f ollowing 
spring the clover ley is manured with sixteen to twenty 
loads per acre of farmyard dung, which is ploughed in for 
the turnip crop. The turnip crop also receives 3 cwt. per 
acre of superphosphate. The roots are folded on by sheep 
receiving cake and corn. Wheat follows the turnip crop^ and 
is not especially manured. Meantime the other half of the 
barley and oat land which had not been undersown with seeds 
has been cropped with 6 acres of rye^ 16 acres Italian rye- 
grass, and 20 acres winter vetches. Pitted swedes and man- 
golds are hauled out over the rye, and Italian rye-grass when 
being fed off, to the extent of five loads of each per acre. 
Afterwards, all the ground which had been in rye, Italian rye- 
grass and vetches, as soon as fed off, is put into syredes. 
Wheat is followed by barley or oats, and here again no manure 
is necessary, as after such folding by stock as is practised on 
this farm," any application of forcing manures would probably 
only mean “ lodged ” crops. The state of the land under this 
form of dropping was seen to be perfectly clean and full of con- 
dition. Avei’ago yields of the corn crops are, per acre : wheat, 
5 to 6 quartern ; barley, 5 to quarters ; oats, 7 to 8 quartern. 

Lucerne is grown, and yields heavy crops of green fodder 
for the horses, and remains down for a considerable period, 
lasting as long as nine years in some instances. 

As has already been stated, most of the manuring of this 
farm is done, and done well, through the stock, but in the case 
of the root crops grown for the folding of stock, manure has of 
course %o, be given. Thus' turnip -crops ' are 'manured with 
fifteen to twenty loads of dung and 3 cwt. superphosphate per 
acre, the swedes ” receiving in addition 4 cwt. per acre of 
special “ Swede ” fertiliser. The mangold crop gets twenty 
loads of dung, and either 4 cwt. guano or 4 cwt. mangold ” 
manure per acre, also 5 cwt. of salt and 1 cwt. nitrate of soda 
per acre, given in two dressings. All turnip and swede seed is 
steeped in paraffin, to guard against an attack of the turnip 
‘tfly,” a method in which Mr, Waters has great faith. 

VOL. 70, ' ■ ' ' ' 
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The 50 acres of pasture is of rather inferior quality, but is 
well grazed by the heifers aud cow stock, and receives the 
liquid tank manure from the cows and horses. The 50 acres 
of vrater-meadows are kept for the sheep and the dairy herd. 
One-third of the area is grazed by the sheep in the spring 
w%ile folding on the rye and Italian rye-grass, and the other 
two-thirds by the dairy cows in the earlier part of the year, 
and the cows continue to graze the meadows all the summer. 

As soon as the feeding of the water-meadows is finished in 
the autumn, the ‘^drowiier” commences working up the 
meadows, trimming grass, shovelling out mud from the water- 
ways and drains, and making good with turf any uneven 
places which may have been caused by cattle treading. The 
hatches are then drawn and sufficient water let down to run 
evenly over the beds. The water is allowed to run over the 
meadows continuously for about fourteen days, after which 
it is shut out for about seven days. This course is followed 
throughout the winter, and in ordinary seasons there is suffi- 
cient grass on to which to turn the cows and sheep by March 
25. Should frosty weather or very cold cutting winds occur, 
it is absolutely necessary for the. water to be kept running over 
the grass to protect it from the frost and wind. 

The water is shut off from the meadows about a fortnight 
before grazing commences, so that the meadows become firm 
aiifl the grass hardened. As soon as the grass is fed off, the 
water is put over the .meadows again, and they are fit for 
further grazing in six weeks’ time, and so the process continues 
through the summer. 

Horses. — There are thirteen working horses, all bought as 
geldings, at from four to five years old. The horses were 
good and suitable for their work. Occasionally a horse is 
sold for town work. Their ration consists of oats, at the 
rate of 2|- bushels per horse per week, and hay. Half-a-pint 
of linseed gruel per horse is given each night with the food 
as a preventive against colic. During summer the horses have 
lucerne instead of' hay. 

Cattle. — ^The cattle consist of forty cows in milk, ten dry 
cows, ten two-year-old heifers, ten one-year-old heifers, twelve 
calves, and two stock bulls, all of the Shorthorn type, the bulls 
being selected from milking strains. All the stock is home-bred, 
with the exception of the bulls. Most of the calves are sold, 
only about ten of the best heifer calves being retained each 
year to keep up the herd. During winter the cows have per 
head from 50 to 60 ib. pulped mangofd and chaff, 3 lb. 
undecorticated cotton cake, and 3 lb. of either decorticated 
cotton cake or soya bean cake. From April to October the 
cows are on the water-meadows* The herd is tested from time 
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to time, aiid unsatisfactory cows rejected. The milk all goes to 
London, and, throughout the year, averages 8^6^. a gallon, which 
includes per gallon for carriage, paid by Mr. Waters. 

Sheep. — The flock of registered Hampshire Downs con- 
sists of : — 

149 Two-teeth Ewes 
162 Ponr- teeth Ewes 
136 Six- teeth Ewes 
24 Over-age Ewes 

470 Ewes 

and, later, 626 lambs. The flock was established in 1896 
by purchases from the best knowm breeders, and, has met 
with considerable success at the fairs and in the competitions 
organised by the Hampshire Down Sheep Breeders’ Association. • 
In the Association Flock Prize Competition the second prize 
was secured, 131 per cent, of lambs to ewes having been reared 
and only six ewes lost — a very creditable result. At the 
Salisbury Fair of 1908 this flock took first prize for 100 regular 
draft ewes, first for 100 shearling ewes, and first for wether 
lambs. The ram lambs saved this season numbered 85, and 
averaged seven guineas each at the fair. 

Management of the Hampshire Flock — The rams are put 
with the ewes on August 8, from which date the first lambs 
are expected to fall on January 1. About ten to fourteen days 
before the rams are put out the ewes are given fresh folds 
of rape and turnips to flush them, after which they are drawn 
in flocks of from 80 to 100, and a ram, of the character and 
style likely to produce the ideal Hampshire type, is put with 
each lot and remains until they ail have been mated. The 
ewes are all given a distinctive mark with paint, to show with 
which ram they have been mated, and at lambing time the 
lambs are all notched in the ears, so that their pedigree may be 
known* The ewes are allowed such quantity of turnips as 
they will clean up daily, with the run of the grass down until 
November 1. At this time hay is given at the rate of from 11 
to 2 lb. per head, the turnips reduced to two or three roots per 
head, and the ewes allowed a run out on the down daily. This 
continues until within fourteen days of lambing time, when 
the addition of ^ lb. per head per day of linseed cake, with a 
small fold of grass, is allowed. This allowance keeps the ewes 
healthy and considerably assists the quantity and quality of 
the milk. It is an important principle not to allow the ewes 
any swedes until they have lambed. After lambing, the 
ewes with twins are given 1 lb. per head, and the ewes with 
single lambs ^ ib. per head of linseed cake and cotton cake, 
mixed in equal proportions. This continues until the lambs 


4 Bams 
170 Ewe Tegs 
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are weaned, about tlie middle of May, at whicli time tlie Iambs 
will be eating 1 lb. per head of a mixture of linseed cake, 
split beans, split peas, and locust bean meal. The lambs 
have the rim of the front fold of roots from the time they 
commence to eat until they are weaned, care being taken to 
have them shut back in the fold at night to prevent them 
eating any green food while the frost is on it. Cribs of fresh 
hay are put in the folds for the ewes each morning and 
afteimoon. As soon as the lambs are weaned the ewe Iambs 
are taken out from the ram lambs and given | lb. of a mixture 
of equal parts linseed cake and cotton cake. The ram lambs 
are then examined and the faulty ones castrated and 
Bold early in July, many weighing from 8 to 9 butcher’s 
stones (64 to 72 lb.) each. 

The ram Iambs are allowed such quantity of mixed linseed 
cake, split peas and beans, and locust bean meal as they can 
eat, which is about 2 lb. per head per day, with rye or Italian 
I'ye-grass, vetches or rape or cabbage (catch crops), which are 
fed off in rotation after the swedes and kale are finished towards 
the end of April. The lambs have cake until they go, and the 
ewes until after they are shorn, when the Iambs are weaned. 
Ewes are always allowed access to water at ail seasons of the 
year. Rock salt is always supplied for all sheep. The regular 
draft ewes are sold at Salisbury Great Fair in July, and the 
ram lambs at Britford Fair, August 12, and Wilton Fair, 
September 12. 

The situation of the lambing pen is carefully considered 
beforehand, and is immediately connected with the cropping 
of the land so as to ensure the proximity of grass, 
straw, roots, and hay. The actual site is chosen early in the 
year and the hay and corn stacked thereon. The wheat rick is 
so placed that when threshed the straw stack will be in the 
centre. The plan of the lambing pen will show how the ewes 
and lambs are worked through the pen. The hurdles are 6 ft, 
long and 3 ft. 6 in. in height. They are wattled ” hurdles 
made of hazel wood by one of Mr. Waters’ men. They are 
made on a wooden lath slightly curved tr — ^ so that the 
hurdles become tighter as they are straightened' in use. The 
hurdles are supported by stakes driven into the ground* 

To construct the lambing pen the folds are measured out. 
and wheat straw put down about 3 or 4 in. in thickness, on 
which hurdles are set up. Another lot of hurdles are 
then set up alongside ' the first and straw^^^ put between 
them. Piles and rails are then put up about 2 ft, from the 
upright hurdles, and hurdles laid on top of the rails to 
reach the upright hurdles, after which they are thatched and 
sewn down with string and greqn rods. The farm is well 
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supplied with good buildings and cottages, towards the upkeep 
of which the tenant pays half the cost of the labour, the 
landlord finding material and half the labour. This arrange- 
ment applies also to gates and drainage. The tenant is entirely 
responsible for the upkeep of the farm fences and roads. Mr. 
Waters lias kindly supplied the following items of annual 
expenditure Labour, 830L; purchased foods, 976L; manures, 


5 W£0£S K^LE 



Q Rfi&s> 


Sc.k W 

115L The labour on the arable land works out at about IL per 
acre. Piece work prices include ; hoeing — turnips, swedes, 

7s,, mangold (three times) 20s. per acre ; layering thorn 
hedges, 6d, per rod. Stocking” corn is paid for at the rate 
of Is. per acre. At hay time 3s. i)er day is given and at harvest 
time 4s. Twenty labourers are employed, including special 
labour such as attendance on the flock and dairy herd. 

This farm appealed to the Judges in every particular. 
That here was an all round good state of affairs was strikingly 
evident. Good and economic management, good crops, per- 
fectly clean land, full of condition, good home-bred stock of 
the right kind, a state of general neatness and complete equip- 
ment, a well-managed dairy, all bore testimony a ftom 
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conducted on up-to-date principles in a business-like manner. 
It says mucli for Mr. Waters’ tborougliness tliat the Judges 
failed to find twitcii or ckarlock. 

Tbe Judges had no hesitation in awarding to Mr. Waters 
the first prize of lOOi^. in Class 1, 

Class II,— Eiest Prize Farm, 

Occupied hy Mr, William Matthews^ Wick-'Wic'k-^ 

W in terhourne,) Bris toL 

This farm ! belongs to W, B. Wilberforce, Esq. and Dr, 
Basil Harwood, and consists of 148 acres arable and 73 grass. 
The soil on the lower portion is clay, with a little marl and 
loam, on the higher land it is stone-brash. The rotation of 
cropping is — 

Wheat or oats 

1 

Clover 

I 

Wheat 

\ 

i 

Roots or catch-cropping 
Wheat or oats. 

Beans are sometimes grown and follow wheat. Sainfoin is 
grown for fodder and for hay, reinaining down for some 
years. It is then ploughed in and followed by oats unless 
foul,” in which case it is fallowed.” Barley follows roots 
on the stone-brash. The catch crops are selected from : 
(a) Trifolium sown on the wheat stubble during August or 
early September for spring feed for sheep ; (b) stubble 
turnips after an early harvest — either of these followed by 
(c) vetches, (d) rape, or (e) kale, all folded on the land. 
Sometimes turnips are taken after trifoliiim, in which case 
the land goes into oats. It was pointed out to the Judges 
that on light soils it is not easy to grow turnips after trifolium, 
because the latter leaves the land very dry. The crops this 
year include wheat, 50 acres ; oats, 4 acres ; beans, 5 acres ; 
clover, 19 acres ; vetches, 9 acres ; mangolds, 7 acres ; roots, 
10 acres ; potatoes, 2 acres ; sainfoin, 12 acres. 

The clover mixture used consists of 9 lb. broad red clover, 
3 Ib. alsike clover, 2 lb. trefoil, and | bushel Italian rye-grass 
per acre. The seeds are rather thin and poor. The tenant 
has laid down ail the 73 acr-es of permanent grass. This 
is on the solid clay, which did not pay under the plough. 
Only 35 acres, however, could be considex^ed by the Judges 
as permanent, the other 38 having been so recently sown as 
to come ;^ithin the schedule of “arable” land. The grass 
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seeds were obtained from' a firm of bigh repute, and the 
mixture was as follows*: — 2 lb. foxtail, 6 lb. cocksfoot, 3 lb. 
hard fescue, 2 Ib. tali fescue, 2 lb. sheep fescue, 6 lb. meadow 
grass, 5 lb. timothy, 5 lb. red clover, 4 lb. white clover, 3 lb. 
alsike clover, and 2 lb. sheep’s parsley per acre. When asked 
if he would use the same mixture again, Mr. Matthews replied 
that he would leave out the cocksfoot, which grows very 
coarse on his land. The pasture land is treated with 5 cwt. 
per acre of basic slag fi*om time to time, with good results. 
The hay land receives annually 12 tons per acre farmyard 
manure and 5 cwt. superphosphate. About 40 tons of “ night 
sweepings ” are obtained each year and distributed over the 
grass land generally. 

Mr. Matthews’ idea is to grow as much wheat and straw as 
possible, and produce to supply his dairy herd and other stock. 
Selling milk and corn-growing are the chief sources of income, 
and as many sheep are kept as will dress the land and go off 
fat. The system of manuring is to dress the land for the 
white crops as well as possible by cake-fed sheep folded on the 
catch crops and roots, the root crops in their turn being 
liberally supplied with farmyard and town stable manure. 
About 150 tons of town stable manure is brought on to the 
farm for the root crops each year, and the arrangement for the 
supply of this is interesting. Wheat straw is sold to Bristol 
stables about five miles distant at 50a. per ton delivered, and 
stable manure is bought back at the rate of 3d- per horse per 
week. All crops receive a supplementary dressing with 
artificial fertilisers whenever necessary or advisable. Wheat is 
given a dressing of 8 cwt. of soot per acre when the land 
requires help. Mangold get, per acre, 24 tons of mixed farm- 
yard and stable manure, l:]^cwt. sulphate of ammonia, 2 cwt. 
kainit, and 3 cwt. superphosphate. The mangold are drilled 
in rows 20 in. apart, and the plants are “singled” at 8 in. 
apart. Heavy crops of uniform roots are obtained. ’ The 
mangold plant was exceptionally good and the land perfectly 
clean. Swedes are given 14 tons per acre mixed manure, 
3 cwt. dry vitriolised bones, and 3 cwt. superphosphate. 
Two ploughings are given for mangold and four for swedes. 
The depth ploughed for mangold is 6 in., for swedes 5 in., for 
wheat 6 in., for barley 5 in., for oats 6 in. The best wheat seen 
was after tiifolium (fed on), followed by vetches (also fed on). 
This was an excellent piece of wheat, well “tillered.” .The 
clover ley wheat was good, but not so good as the wheat 
following catch-cropping. Mr. Matthews is a great believer in 
change of seed corn and buys the best obtainable each year. 

The horses consist of seven working horses, two “milk” 
horses, t’W’o coifs, and one nag horse. They lie out at grass 
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at night during tlie summer. Winter and summer the working 
horses have a mixed ration consisting of 7 bushels oats, 1 sack 
sharps, and 1 sack bran per week amongst the seven of them, 
a little more being given them when working very hard. 
They are of the Shire type and ai*e just useful working 
horses. 

Mr. Matthews is under contract to supply^ 50 gallons of 
cold milk daily, to be delivered 2^ miles from home, at a price 
which averages Id. per gallon for the summer months and 
for the winter months. For this purpose thirty dairy cows are 
kept. During summer when at pasture the cows receive 
per head 3 lb. cotton cake. The winter ration consists of 
I cwt. mangold, 3 lb, mixed bean and barley meal, 2 lb. cotton 
cake, 2 lb. sharps, and 1 lb. linseed cake per head, with as 
much chaff and hay as they will clean up. This ration is 
for cows in full milk, and is afterwards slightly reduced. 
Approximately equal milking is practised during summer, viz., 
at 6 a.m. and 5 p.m. During winter milking takes q3lace at 
6 a.m. and 4 p.m. Seven or eight calves are weaned each 
summer when the milk is plentiful, and these are kept to 
go into the dairy herd. The sheep were all bought in, and 
comprised ten ewes, fifty tegs, and forty lambs. They are 
bought in for the purpose of folding on the catch crops and 
roots land and being sold off fat. The corn and cake supplied 
to the young sheep is half-and-half split beans and linseed 
cake. The ewes receive ^ lb. Egyptian cotton cake and ^ lb. 
linseed cake. Three breeding sows are kept. After leaving 
the sow the young pigs are fed up on sharps and beans, and 
sold at five or six months old. 

The tenant is responsible for fences and occupation roads, 
and these were in good order. 

Artificial manures cost 25L per annum ; purchased foods 
amount to 3051. per annum, and labour to 320l 

Hoeing mangolids and turnips is paid for at 125. per acre — 
twice oyer — the third hoeing, if necessary, being done by day 
work. Ditching is done at 2d. or M. per perch, and hedge 
layering at 6d. to Is. per perch. 

This farm is characterised by perfectly clean land, good 
cultivations, healthy crops, and economical management all 
round, all of which are productive of good results. 

Class III. — First' Prize Farm. 

Occupied hy Mr. Benjamin Dudfield^ Frampton Farm^ 
Toddington, Winchcomhe^ OloucestersJiire. 

Tins farm is held on a yearly tenancy under Hugh 
Andre^ys, Escj., and has been occupied by Mr. Dudfield for 
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thirty years. It may be described as a poor hard-working 
clay farm, full of condition and showing good management 
all round. The tenant is not under any restrictions as to 
cropping. There are 70 acres of arable land and 422 of 
pasture, 60 of which have been sown down recently. The 
soil is a heavy clay, particularly the vale land, which requires 
four and five horses to plough it, and half an acre per day is 
good work. On the hill it is three-horse ” land. The 
rotation of cropping is as follows : — 

Vale laud 

Fallows 

Beans 

I 

Wheat 

I 

(Barley sometimes) 

Clover 

I 

Wheat 

Fallows. 

The vale land fallows are ploughed as many times as can 
be managed, Mr. Dudfield being of opinion that the plough is 
the best kind of “ scuffle ” on his land. 

Beans are manured with 15 tons per acre of farmyard 
dung, and yield from 40 to 50 bushels per acre. Wheat is 
seldom manured in any way. Square Head’s Master is the 
variety sown, and should be planted during October or the first 
week in November on this farm. A three-fuiTOw drill is used 
at all times. Wheat yields run from 40 to 50 bushels. Barley 
is sometimes grown after wheat on the vale land, when it 
has become “ bean sick.” On this heavy land there is a 
tendency to put in beans too often, and the growing of barley 
gives two white straw crops, which is a better preparation for 
the clover crop. The clover mixture for the vale land is 6 lb. 
cow grass clover, 6 lb. English broad red clover, and 6 lb. 
alsike per acre. For the hill land the following is used : — 
6 lb. cow grass clover, 6 lb. English broad red clover, 4 lb* 
alsike clover, 4 lb. white clover, and 1 bushel Italian rye- 
grass per acre. 

Roots are grown on the hill land. Mangold are manured 
with 20 tons per acre of farmyard dung and 10 cwt. of 
mangold manure ; a top-dressing of 1 cwt. of sulphate of 
ammonia and 1 cwt. nitrate of soda per acre is given in two 


Hill land 
Roots 

I 

Barley or oats 
Seeds 

r 

Wheat. 
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dressings. The mangold seed is drilled in rows 18 in, apart 
on the flat, and the plants set out 13 in. apart. Turnips 
receive 15 tons per acre farmyard manure and 5 cwd. turnip 
manure. Barley and oats follow roots on the hill land. 
The barley is not specially manured. The oat crop receives 
5 cwt. per acre of superphosphate. An average yield of oats 
is 70 bushels per acre. The soil on the hill having shown a 
tendency to become clover sick, a mixture of 15 lb. sainfoin 
seed and 10 lb. lucerne has been sown instead of “ seeds.” 
This will be mown for sheep fodder. 

This year, for the first time, Mr. Biidfield grew potatoes to 
give his soil a change from turnips. “Up“to-date” was the 
variety selected. In addition to the farmyard manure, the 
potato crop received 1 ton of soot and 5 cwt. of special manure 
per acre, and there was every prospect of an excellent crop. 

The areas under various crops this year included wheat, 
34 acres ; beans, 11 acres ; oats, 10 acres ; mangold, 4 acres ; 
potatoes, 6 acres. 

The grass land is well grazed by cake-fed heifers from May 
Day until November, and also by the sheep. Basic slag, at the 
rate of 7 cwt. per acre, is applied from time to time, with 
success. In dry weather this land cracks very much, and 
opens 2 to 3 ft. deep down to the drains. Sixty acres were 
sown down to peinnanent grass within the last five years, the 
following mixture being used at a cost of 28a. 6d. per acre, 
with every appearance of success : — 

1 Ib. Pacey’s perennial rye-grass 

2 „ Cocksfoot 

3 „ Timothy 

2 „ Foxtail 

4 „ Meadow fescue 

1 „ Fine-leaved fescue 

3 j, Hard fescue 

2 „ Sheep’s fescue 

1 „ Yarious-Ieaved fescue 

1 „ Bough-stalked meadow grass 

1 „ Smooth-stalked meadow grass 

1 „ Wood meadow grass 

1 ,f li’iorin 

2 „ Dogstail 

j Sweet vernal 

3| ,, Cow grass clover 

3 „ White Dutch 

1 „ Alsike 

1 „ Trefoil 

37 

The quantities of cocksfoot and foxtail were kept low in 
the mixture, as these grasses are indigenous to the soil ; tall 
fescue was not included because of its liability to ergot and 
consequent danger to stock. 
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Horses.^ — Mr, Dndfield is a breeder of Shire horses, and ^cts 
as secretary to the local Shire Horse Society. Six or eight 
mares are put to the horse each year, and the geldings sold at 
five years old. There are twenty horses and colts about the 
farm, and they are an exceptionally good lot. 

Cattle. — These consist of purchased heifers of a very good 
class, about 200 being run round the farm in the course of a 
year. Good, strong cross-bi^eds, from two to three years old, 
are purchased, and finished off with cake, which will vary 
in quantity from 3 to 6 lb. per head. The cakes used are cotton, 
linseed, and Bibby’s compound, and the length of time the 
heifers remain on the farm depends entirely upon the supply 
of grass and the state of the trade. As a rule, 100 heifers are 
bought in the autumn and 100 in the spring or summer. The 
cattle were very good butchers’ beasts, both for weight and 
quality. Any heifers that turn out in-calf, that are of good 
size and show promise of being good milkers are sold in 
the spring ; the rest are calved, and the calves fed and sold 
to the butcher, and the heifers grazed for early beef in the 
following year. 

Sheep. — The system here is to keep 170 breeding ewes and 
sell the lambs as stores early in August. The ewes were 
originally Romney Marsh and crossed with the Hampshire 
ram, but Mr. Dndfield is now working back to the Oxford- 
Hampshire cross, A few of the best ewe lambs are retained 
for the flock, but most are sold early in August to make 
room for the heifers. The ewes and lambs are given mangold 
and Townsend’s sheep food. 

Pigs. — One Black boar and five sows of the Large White 
Breed are kept for breeding purposes, and the young pigs sold 
off as soon as they will make 20s. each, except a few, which 
are fed up for bacon for the house and cottages. 

One hundred and fifty head of poultry are kept to pick 
up loose corn and otherwise earn their living. 

The landlord supplies drain pipes, posts and rails, timber 
for gates, and stone for roads. The tenant lays the drains, 
erects fences, makes the gates, and hauls the road material. 

Mr. Dudfieid’s gates were very good, and his system of 
double gates for windy and exposed positions is quite ingenious. 
The double gate is most useful where a bridle-road goes 
through a corn-field with a pasture-field adjoining. 

Labour in this district runs from' 13s. to 15s. per week, 
with cottage and extras. Mr. Dudfieid’s labour bill is about 
350/. per annum. Fifty tons of cake and meal are purchased 
annually for the cattle, sheep, &c. 

The Judges were given to -understand that this farm was 
in a very bad state when entered upon by Mr. Dndfield thirty 
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years ago. However that might be, there is no question as to 
its excellent condition now. The tenant admits that the farm, 
is well adapted for a dairy farm, but not having experience in 
that line he started as a grazier and corn grower, and by dint of 
hard work and good management has succeeded. 

The farm looks well and full of condition. The pastures 
have a good face on them which is not natural to the land, but 
only possible with good feeding. Land clean ; crops good’ ; 
fences and implements well looked after ; general management 
good ; were the conditions the Judges found. 

Class IV.— First Prize Farm. 

Occupied hy Mr. William P. Hill., Moorend Estate Farm., 
Slmih7'idge, Gloucester shire. 

This farm is held on a yeaidy tenancy under Lord 
Fitzhardinge, and has been occupied by Mr. Hill for seven- 
teen years. It consists of 145 acres of pasture land (including 
6 acres of orchard) and 36 acres arable land. The tenant is 
not bound down to any particular form of cropping. The 
arable soil is light with a gravel subsoil, but some of the pas- 
ture is on heavy land. A three-course system of cropping is 
adopted— 

Roots Beans 



Wheat- 


Twelve acres of wheat are growil|^ch year, followed by 6 
acres of winter oats and 6 acres of barley. Beans follow the 
oats, and roots, chiefly mangold, follow the barley, then back to 
wheat again on the hean and root land. Wheat and barley 
average 40 bushels per acre, 

MaBuring,— Beans are dressed with 10 tons per acre of 
farmyard manure, and the crop averages about 36 bushels per 
acre. Roots receive per acre 20 tons of farmyard manure and 
5 cwt. of a local fertiliser. The root crop consists mainly of 
mangold, only 1 acre of swedes being grown. The oat crop is 
usually top-dressed with 4 cwt. per acre of a local fertilifer, 
the average yield being 60 bushels per acre. The pasture land 
receives no special treatment, being well grazed by tbe dairy 
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cattle. The mowing grass is dressed with 8 tons per acre of 
farm^^ard manure every fifth year, and on the heavy land basic 
slag at 6 cwt. per acre is applied in January every fifth year. 

Horses. — Four cart horses and two nags (one of the latter 
for the milk trade) are kept. The cart horses are of the Shire 
type, bought in at three years old and sold at five or six 
years old. This dealing ” in horses explains the keeping of 
more horses than are really required for the land, and the 
desire not to overwork them meanwhile. The horse ration 
consists of hay, straw, chaff, and crushed oats. 

Cattle. — A very useful lot of forty Shorthorn dairy cows 
are kept. The milk is sent to London and averages Id. per 
gallon, except a surplus in May and June which is made into 
Single Gloucester or Cheddar Loaf cheese. About sixteen 
calves are weaned yearly, the steers being sold at one and 
a half to tAVO years old and the heifers brought into the dairy 
herd at two and a half to three years old. Weaned calves are 
given linseed cake up to 1 lb. per head per day until one 
year old. The heifers are usually put to the bull at from one 
year and eight months to two years and thiee months old so 
as to have some coming into the dairy herd in the autmnn 
and in spring and early summer. 

During the summer months when lying out at grass the 
dairy cows get no artificial food, but after Michaelmas the 
newly cabled and best milking ones receive per head 2 lb. 
of soya bean cake and 2 lb. of cotton cake daily. During 
the winter months the I'ation per cow per day is 45 lb. pulped 
mangold, 16 ib. hay and straw chaff (equal parts), and 5 ib. 
crushed oats or maize, served at 7.30 a.m. and 5.30 p.m. At 
midday 4 lb. per head cotton cake, and hay at 12.30 p.m., 
and a little more at 8 p.m. 

From Lady Day to Michaelmas milking takes place at 5.30 
. a.m. and 4.30 p.m, ; during the winter half-year at 6 a.m. and 
4 p.m. The cows vyere^^;,^ sort, kept in good condition, and 
looked like yielding a lot of milk. 

Sheep. — Twenty Radnor ewes are bought each year in 
August or September and put with a Hampshire Down ram. 
TJsualiy th|||»y lambs are reared. The sheep are on the grass 
land only, '&d as they have a big run, both lambs and ewes 
usually get fat without any artificial feed, Mr. Hill does not 
believe in keeping many sheep, his experience being that they 
rob the dairy cows and spoil the hay crop. 

Pigs . — N 0 sows are kept. A few pigs are bought in from 
time to time and fed bn maize and barley meal for bacon. 

Orchard. — The best fruit is picked and sold, and the small 
■made into cider for home use chiefly, but occasionally soihe is 
sold at irom' lOi. to per gallon. 
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The buildings are good and suitable, and are kept in very 
tidy condition. No cottages go with the^ farm. 

The landlord allows timber for fencing, good oak gates at 
2s. 6d. each, and the cost of metal for roads. 

Labour here runs from 15a. to 16s. per week with allowance 
of cider. Mr. Hill is efficiently assisted in the conduct of the 
farm by his sons, so that his outgoings in labour only amount 
to 150Z. per annum. Purchased foods cost 97Z. per annum. 
Hoeing and singling mangold costs 14a. per acre (twice over) ; 
hoeing corn, 4s. to 5a, per acre ; hedging, 9d. per perch. 

This farm was characterised by good and economical 
management, clean land, good crops, and rent-paying stock. 

Class Y.— Fibst Pbize Farm. 

Occupied hy Mr. Francis HaivTcins, Siigwas Farm^ near 

Hereford. 

This farm is held under a lease from His Honour Judge 
Ingham, and has been farmed by Mr. Francis Hawkins for. 
thirty-five years, having been occupied by Mr. Hawkins’ father 
for the previous sixteen years. It consists of 263 acres arable, 
209 grass, and 68 acres of pasture orchards. The soil is a 
light free-working loam on a gravelly subsoil which, in some 
places, runs into large stones and has a tendency to burn. 
The lease does not bind the tenant to any prescribed form 
of cropping, and on this farm we have the wisdom of the 
open ” agreement clearly demonstrated hy good crops on 
clean, well-cultivated land full of condition. The rotation of 
cropping followed is the ordinary four-course of roots, barley 
or oats, clover, wheat, with any slight variation rendered 
necessary by season or other circumstance. The areas under 
various crops this year were wheat, 66 acres ; barley, 42 acres ; 
oats, 34 acres ; peas, 10 acres ; clover, 50 acres ; roots, 58 acres ; 
potatoes, 3 acres. Peas are grown yiiben clover fails. Rape 
is sometimes sown if another crop'^‘lras missed. If it is 
considered necessary or desirable, a second white"^ crop may 
be taken after wheat, in which case the wheat stubble is 
ploughed in the autumn and cultivated in the^ sp^pg for oats, 
or ploughed twice for barley. A few vetches are grown for 
the horses, and this land is afterwards planted with roots. 
The root crop consists mainly of swedes, and receives 
practically the whole of the applied manure for the rotation. 
Swedes are manured with 10 tons per acre farmyard manure, 
4 cwt. ground bones, 4 cwt. kainit, and 4 cwt. of nitrate 
of soda. The raw bones are ground at home, and Jf a little 
slow in their beneficial action for the swedes, they leave some- 
thing for the succeeding crops. The seed' is drilled in rows 
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2S| in. apart and the plants singled ont at 10 in. apart, 
unless late in the season, when they are left 9 in. apart. 
Mangolds are grown to the extent of about 12 acres, and 
receive 12 tons per acre of farmyard manure, 2 cwt. of salt, 
4 cwt. kainit, 5 cwt, gronnd bones, and 1 cwt. nitrate of 
soda. During the autnmn the kainit is applied to the 
ground which is coming for mangold, the bones and | cwt. 
nitrate of soda at time of sowing the seed, and a top-dressing 
of salt with, say, ^ cwt. nitrate of soda mixed with a little 
gronnd bones so as to sow better, is given after singling.” 
The mangold seed is drilled in rows 24 in, apart, and the 
plants singled ” at from 9 to 10 in. apart in the rows. 
Barley or oats follow the roots, about half of 'which have been 
consumed on the land, and these crops are not especially 
manured, but frequent change of seed is found to be beneficial. 
The clover seeds mixtures sown under the barley and oat 
crops are as follows : — 

lb. per 

acre For mowing 

14 Cow grass clover 
2 White clover 
4 Timothy grass 
4 Perennial rye-grass 

24 20 

The clovers are down for one year only. Wheat follows 
and is not especially manured as a rule, but occasionally 
kainit, or salt, or lime has been applied. A frequent change 
of seed is practised. 

The wheat crop is usually flagged.” This is done by 
men walking through the crop and cutting off the top ‘‘ flags ” 
with reaping-hooks a few days before the wheat hursts into 
^‘ear,” Occasionally strong crops of oats and barley are 
flagged.” The cost is about 2^. 6d, per acre, and the benefit 
derived much depends upon the weather, as the object of 
flagging is to prevent a crop being laid.” Thei^efore one does 
not flag a light crop. The following yields per acre represent 
the average of several years, including a bad season : — Wheat 
and barley, 5 quai^rs ; oats, 10 quarters ; clover bay, 2 tons ; 
mangold, 37' tonfViwedes, 25 tons. A very diy season is, a 
serious matter farm. 

Of the 209 acres of grass land about 60 acres are mown 
each year. 

Ail the liquid manure from the yards is pumped on to one 
of the mowing meadows by means of a rotary pump, driven 
with the same power and at the same time m the other barn 
machinery. . ■ 


lb. per 

acre For grazing 

2 Cow grass clo-^^er 
12 White clover 

3 Timothy grass 

3 Perennial rye-grass 
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The rest of the land mown is manured with compost ' and 
by sheep eating roots with cake and corn cliiriiig the spring, 
also occasionally with home-groniid bone dust. 

The pasture land looked very nice indeed, having an 
excellent face ” on it. The pastures in years gone by have 
been liberally treated wnth ground bones, thus laying a 
foundation for good, grass, which is now well grazed by stock 
receiving both cake and corn and requires no further treat- 
ment to keep it in good condition. 

The orchards were very old, and the fruit probably only fit 
for cider, but there is a very promising young standard orchard 
of 4 acres planted with the best kinds, of fruit trees. 

The Horses consisted of eleven working horses, three mares 
with foal, five colts rising four years old, two colts ifising three 
years old, five colts rising two years old, six colts rising one 
year old, two riding horses, and two ponies. Some of the 
horses are bought and some are bred. The explanation of 
the large number is that sales are constantly taking place as 
soon as the horses are fit for town work, that the brood mares 
are not available for farm work for a considerable portion of 
their time, and that the young horses are not allowed to do too 
much work. The horses are of the Shire tj-pe, good and useful 
for theirwvork, of good stamp, have plenty of bone and body 
■with good feet and hair, but were rather poor in condition at the 
time of our first visit from continuous hard work. The horses 
work nine hours per day dilifing the summer and eight during 
the winter, with a break at mid-day. During the summer the 
daily allowance for each horse is 6 lb. of a mixture of oats, 
beans, and maize, and they lie out at grass by night. In the 
winter months the ‘‘corn” is increased to 10 lb. per head, 
with long clover hay at night. 

The Cattle are sixty-five store bullocks, twenty-three 
fattening heifers, eighteen store heifers for autumn calving, 
seven milking cows, and one bull. These are all bought in. 
They are principally Herefords, but Shorthorns are sometimes 
bought ; for feeding purposes mostly heifers, but some bullocks 
for stores during winter. These are usually sold in the 
spring for grazing in the Midland counties. Mr. Hawkins 
generally has some Shorthorn cattle to ^ calve about early 
autumn to sell out for milkers- The ratiopuf^r fattening cattle 
during the winter consists of cut straw "wd hay with roots, 
and from 6 to 8 lb. of cake and corn mixed, with long hay at 
nights. Stores get cut straw and hay with a few roots, the 
bullocks and best cattle for feeding having from 2 to 4 lb. cake 
per day. During summer the feeding cattle have from 4 to 
6 lb. corn and cake per day out on the grass. The stores 
during summer have the grass only. The number of cattle on 
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the farm -varies from 60 or 80 during the summer months, 
according to the quantity of grass, to 140, including stores, 
during the winter — being bought in or sold out according 
to circiimstanGes and market value. The cattle seen were 
good and suitable for their respective purposes- 

Sheep.— The flock consisted of 252 breeding ewes, 130 
yearling ewes, 198 wethers feeding on roots, 3 rams, and 
later 362 Iambs, all of the Shropshire breed. About 250 ewes 
are put to the ram. The lambs are kept on cut roots during 
the winter with about J lb. ‘^corn” per day for wethers and 
feeding sheep, and half the corn for young ewes. When the 
feeding (fattening) sheep come off the roots they have man- 
golds on the pastures until the clovers are ready, with about | lb. 
cake and corn per head, and are sold off during May and June. 
The cake and corn mixture for sheep consists of linseed cake, 
cotton cake, crushed oats, and peas. The ewes in “ yean ” have 
hay and a few roots on the pasture during winter. All draft 
ewes are sold, out in August for stock purposes. The best of 
the ewe lambs are retained for the flock, the remainder being 
fattened off with the wether sheep. 

Pigs. — About half-a-dozen store ” pigs of the White Breed 
and two “baconers” are bought, to act as scavengers and 
supply the household. 

Manures and Feeding Stuffs. — The system of manuring 
here adopted is practically to manure once only during the 
course of the rotation, viz, : for the root crops, excepting 
where necessary to start ” or touch up ” a crop. The roots 
receive ail the farmyard manure, which is spread out thinly 
over a large area and supplemented with ground bones and 
other fertilisers. Ground bones enter very largely into Mr. 
Hawkins’ scheme of manuring, and are applied at from 4 to 
7 cwt. per acre. The grinding of the bones is ail done at 
the farm by a Harrison & Carter disintegrator. The bones 
are bought at about 4L per ton, ground down to meal ” and 
used raw. 

Artificial manures purchased amount to 117^. per annum. 
Home-grown produce consumed at home is valued at 250/. 
Purchased foods amount to 360/. for linseed cake and cotton 
cake, and 254/. for corn. This totals to 981/. per annum; and 
works out at 36s, 4c/. per acre, not including manures made 
at home. 

Buildings and Implements.— The farm is supplied with 
ample buildings, which consist of two large yards facing 
south with deep shelter sheds and gangways, forming a lean- 
to to the main range of feeding houses, machinery houses, 
granaries, three large Dutch barns, &c., and is replete with 
modern implements and machinery, all y?eli looked after. A 

VOL. TO. 
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noticeable feature is tlie care and tidiness shown all round— 
the 'accumulated manure in the yards thrown up into neat 
heaps with a layer of eat*th oyer the top of each ; ' the liquid 
manure from the yards driven to the meadows by means of 
a rotary pump' and piping ; complete sets of machines-y for 
steam cultivatijig, threshing, bone-crushing, grinding, pulping, 
&c., and good implements. A suction gas plant is the power 
used for driving the barn machinery. Bone-grinding, thresh- 
ing, and cultivating machinery is driven 'by a Marshall 
steam portable engine. 

The tenant is responsible for the upkeep of the buildings, 
ordinary wear and tear excepted, being allowed material and 
timber in the rough. He is also responsible in the same way 
for the drainage, fences, gates, and four cottages, but is not 
responsible for the farm roads. The farm is provided with 
four cottages, in addition to which Mr. Hawkins has erected 
four others on land owned by himself. 

Book-keeping. — A complete set of well-kept books was 
shown to the Judges. Mr. Hawkins was thus able, and 
willing, to answer any question concerning the finances of 
his farm, and to indicate exactly the amount of prpfit arising 
from any branch of his farming. 

Costs. — The labourers consist of seventeen men ?ind two 
boys, a certain amount of work being done by contract. An 
average wage is 14s. per week with allowance of 2 to 3 quarts 
of cider per day ; also 25s. extra for harvest with some food, 
and 400 yards of potato ground worth about 10s. Carters have 
17s.' to 18s. per week with similar perquisites, and occupy 
cottages on the farm, for which they pay 2s. per week rftht. 
The total cost of labour runs about 750?. per annum, or 28s. per 
acre, and the result shown is a credit to the managemeht. 
Piece work prices paid comprise: hoeing roots (twice over), 
10s. per acre ; pulling and cleaning roots, 10s. to 11s. per acre ; 
common turnips, Is. per acre less; reaping by hand, 12s. 
to 18s. per acre ; laying hedges, 3s. M. to 5s. 6d per chain 
of 22 yards. 

Everything on this farm was well doxie — good management 
and personal care being shown in each detail. Stock generally 
good ; crops all good ; land well cultivated, very clean, and in 
good heart ; pastures very well grazed and looking in good 
order ; hedges and ditches neatly kept and well cleaned ; 
machinery and implements, up to modern standards and well 
kept ; buildings and yards neat and tidy ; well kept accounts ; 
and finally, a good return shown on a large capital outlay. 

Glass 5 ' was a strong, well-contested' class, and it required 
a good man to win, but Mr. Hawkins’ farm looked like winning 
, right through and succeeded on its undoubted all round merits. 
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Mr. Ha\vkin,s had the pleaBiire of winning First Prize in the 
“ Royal ”, Competition in 1884, so that his present success is all 
the more reiiiarkahle and gratifying, he having accomplished 
what few can lio})e to do— having secured two First Prize 
Royal ” Ihirni Competition successes— and having maintained 
his })ositioii, throughout a period of twenty-five years. 

Class YI.— First Prize Farm. 

Occupied hy Mr, George BrooJcey Severn Stoke. 

This fainn comprises about 1 35 acres, made up of 64 acres 
arai)le, 56 grass, 7 pasture orchards, and 4 acres fruit, with 
house, buildings, <%c. 

It is held on a yeaiiy tenancy, under the Earl of 
Coventry, and has been in Mr. Brooke’s occupation for 
fourteen years. He has, however, lived on it nearly all his 
life, having been with an uncle who farmed the land from 
1836 to 1895. 

The fields lie nicely together, with the exception of 25 acres 
of meadow land l)y tlie Severn, nearly a mile away. The soil 
is light loam with gravel subsoil. The tenant is not bonnd by 
agreement to any form of cropping, and generally works on 
the following rotation : — 

Wheat . 

I 

Mangold, or Peas, followed by 
\ Kale or Turnips 



Oats 


Barley 

I 

Seeds ” 

Wheat4 

I/dtfcerly very little wlumt has been sown, oats having hemi 
grown instead. Oats Inive also, to a slight extent, replaced the 
barley, thus becoming the principal 'crop., It, is, however, 
intended to return to the original system', now that wheat and 
barley make a better price. Crops this year comprise : wheat, 
3 acres ; oats, 23 acres ; barley, 8 acres r peas, 10 acres ; seeds, 
9 acres ; mangold, 10 acres. • ' ' ^ ; 

Root 'Crop. — Mangolds form, the principal- root crop, the 
land being subject to '^^Finger-and-Toe” in turnipS'. ' Thedand 
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is worked as soon after liaiwest as practicable, and receives a 
dressing of 12 tons per acre of farmyard maiinx^e in tlie 
spring. Webb’s Lion Intermediate is the variety most favoured 
here. After the mangold crop is “ singled,” a top-dressing of 
1 cwt. per acre of nitrate of soda is applied. The “ liooing ” 
and “singling” of mangold is done by day work. _ Mr. Brooke 
likes the mangold left pretty thick on the ground. They are 
“ cut out ” with a 6-inch hoe and very caref ully “ singled 
hence the preference for day work. The mangold crop is 
mainly used for feeding cattle, but should there be a siirpluB 
it is carted into heaps on the arable land, so that the land may 
be dressed by sheep consuming these I'oots. 

Peas. — The land for this crop is worked after harvest and 
dressed with farmyard manure, at the rate of 12 tons per acre, 
during the autumn if possible. Harrison’s Early Eclipse peas 
are planted, as soon as it is possible to do it, well in January. 

As soon as the peas are uj) the horse-hoe is kept going to 
keep them free from weeds, and a last hoeing is given by hand 
close to the rows. When just beginning to blossom the peas 
are “ laid ” or “ moulded.” That is to say, the peas are laid 
over to the south and mould put on to keep them so laid. 
They are sown to be picked green in June. The crop is sold 
by auction as it stands, and an average cpp will realise 12Z, 
per acre, leaving the haulm, which is nfitl into hay. The 
picking is done by the purchasers’ men at 6d per pot. 

The Judges were much impressed with the good crop of peas 
which were just going to be sold by auction at the time of the 
second visit. They are sold at the field and generally bought 
by Birmingham customers. The first thing the purchaser does 
is to employ men to look after birds and go oVer the held 
^‘topping” the peas, that is, beating the tops of the peas with 
sticks so that the crop shall come uniformly together, and thus 
have no late pods. 

Turnips.— This crop sometimes follows peas in the same 
year, but difficulty has been experienced owing to Finger-aiid- 
Toe.” The pea crop ground is ploughed and drilled with 
turnips during the first week in August, The Green Globe 
variety is grown. Swedes are not grown. 

This crop supplies the requirements of the cattle and sheep 
until, say January, when the mangold come in. This year 
after the peas had been removed ground lime was put on for 
the turnip crop. The intention was to apply 10 cwt. per acre 
with a distributor set to sow that amount. The quantity distri- 
buted, however, was only 8 cwt. per acre, so the field was 
crossed again to use up the lime. In this way 8 acres of 
the ground received 16 cwt. per acre, and the turnips were 
much better on this portion, and 'on the whole were the best 
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grown for many years, having very little Fiiiger-and-Toe,” 
and tliat chiefly where the lighter dressing of lime was given. 
The intention is to lime again this year for the pea crop at the 
rate of 15 cwt. per acre, and if found beneficial to the peas and 
following turnip crop to lime each year as the land comes into 
peas, say once in four or five years. The ground lime used 
was obtained ready ground in bags from Willsbridge, near 
Bristol, at 17$. Zd. per ton delivered. 

Kale. — When Thousand Head kale follows the pea crop 
it is drilled with a little hand drill between the rows of peas 
towards the end of May, after the peas have been ‘^Maid” and 
‘‘nioukled.” When the peas have been picked the kale is 
cleaned by hoeing and then allowed to grow thick on the 
ground. It is ready for the sheep to feed on by the end 
of October. Owing to the trouble with “ Einger-and-Toe ” kale 
lias proved a safer crop to take after peas than turnips. 

Oats follow the mangold crop, and also follow the kale 
or turnip crop taken during the summer and autumn after 
peas, and are not especially manured. Garton’s Abundance ” 
is the oat most grown here, and is sown as early as possible 
in January. The oats are not hoed, but harrowed and rolled, 
and yield an average of 10 quartei's. 

Chevalier barley follows oats. This crop receives a little 
artificial .manure and yields 45 bushels per acre. 

Clover seeds are undersown with the barley crop, and 
consists of .14 lb. broad red clover and 1| pecks of Italian rye- 
grass per acre. These seeds” are usually mown twice and 
sheeped ” afterwards. The crop sown was very good. 

Most of the liay is consumed at home, very little being sold. 

Webb’s Standard Red wheat follows the clover and is not 
specially manured. An average yield of wheat is 40 bushels 
per acre. 

The pastures are of rather poor quality, but are being well 
gra74ed with cake-fed cattle and sheep. The Severn' meadowS' 
have suffered in past yeai'S through being mown too much and 
are now much unproved by recent dressings of 7 cwt. per acre 
of basic slag and th.e grazing of cake-fed cattle. The.hoihe 
pastures are well grazed and in addition receive a little fami- 
yj'ird manure when there is any to spare. Mangolds are 
consumed on. the home pastures by cake-fed sheep in the 
spring. 

Horses. — These comprised four working horses and two colts. 
The custom has been to breed colts to take the place of the old 
horses, but 'Mr. Brooke is selling out his brood mares and 
intends to buy in future. , The horses do not lie out at' night. 
Their ration consists of' a mixture of 'bean meal, oats, and 
bran. ' ' - 
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Cattle. — All cattle are bought in and sold off fat. Tiie 
custom, is to buy strong well-grown beasts and feed tlieiii up' 
ill' the yards during the winter and on the pastures in summer. 
When in the yards the cattle are given mangold, straw, decorti- 
cated .cotton cake and bean meal in equal parts, and soinetiiiies 
oat meal as well. The quantity of "'cake and corn varies accord 
i'ng to 'the size and age of the cattle. A strong well-grown 
bullock would start at 6 lb, pei* day and finish at 12 lb. 
When caking cattle on the grass, up to 8 lb. per head of 
decorticated cotton cake is given. Both bullocks and heifers 
are bought, of whatever breed — Hereford, Shortliorn, or “ Cross ” 
— ^that comes handy. Between thirty and forty beasts pass 
through the farm in the course of a year. One milking cow is 
kept to supply the household. 

Sheep.— All the Sheep are bought. Mr. Brooke feeds out 
nearly three hundred in the course of a year, and as he 
could not breed many on his holding he prefers to buy all. 
The sheep are purchased to feed on the kale or turnips 
grown after peas, and to finish on mangolds. They receive a 
mixture of equal quantities of cotton cake, linseed cake, and 
old beans, with chopped pea-straw. The quantity of corn 
given varies from lb. to 1-| lb. per head per day according to 
circumstances. Oats are sometimes given instead of beans. 

Pigs.— -Five sows are kept for breeding purposes, and the 
young pigs sold off when worth from 20s. to 25s. each. 

Labour here runs at 15s. per week without a cottage, but 
with allowance of two quarts of' cider per day from May 
to Michaelmas. More cider is allowed when working hay 
or harvest. The shepherd^s wages are 17s. per week, out of 
which he pays Is. 9S. per week rent for a good cottage and 
garden. He receives also Is. &d. per rick for thatching, 10s. 
for dipping sheep, and Is. for each journey to market. The 
carter has 17s. per week, and pays 2s. rent. The men are 
allowed to have pigs from the farm, which they pay for on 
the instalment system. During the summer months the men 
are given the opportunity to work until 8 o^clock at night, 
allowing half-hour for tea at 5.30 to 6 p.m. The men receive 
an 'extra , 6d(. per day Tor this*: : 

" ';Mr. Brooke’s labour , costs Ms. dd. per "acre. , "Artificial 
manures come' to 3s., per acre, ' and, notwithstanding the con-, 
siderable consumption of home-grown produce, purchased 
'foods' cost, 21.’ per acre. ■' 

Orchard. — Mr. Brooke has planted 11 acres of fruit trees, 
consisting of 4 acres plums (with gooseberry bxishes in 
between), and 7 acres of apples. The landlord supplied the 
trees, the tenant doing all the labour, planting, pruning, and 
protecting. Four acres of pasture orchard, planted in 1899, 
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comprise ninety-six culinary and sixty-nine dessert trees ; 
3 acres of old orchard pasture have been filled up with 
thirty-six trees of culinary and fifty-six trees of cider 
apples. The plum orchard contains : — 

Early .... Elvers Prolifics. 

2n<l Eiirly . . . or Pershore Plum. 

3r(l Early . . . Victorias. 

Lai c .... Ponds Seedlings. 

The orcharding is well done and looked after ; trees 
properly protected from the grazing stock, well pruned, 
and cared for. The plum trees and gooseberry bushes were 
all good and looked like being productive. Mr. Brooke en- 
deavours to sell the bulk of his gooseberries “ green.’’ Green 
gooseberries pay, but ripe ohes “ draw ” the bushes and meet 
with no demand in the market. 

Years ago this farm comprised a lot of small fields, and 
probably two miles of old fences have been grubbed up, as also 
two or three pieces of ‘‘ cover ” which the landlord was good 
enough to do away with. Mr. Brooke’s farm was a good 
first, and well worth a visit from any one interested in 
agriculture. The cultivations were very good, the land clean, 
and the crops excellent. The pastures are of rather poor 
quality, but well grazed. Orchards good ; hedges good ; stock 
*‘fair”; horses ‘‘ moderate.” 


Class VIL-— Fibst Pbizb Farm., 

Occupied hy Mr. H. T, Nott^ Kyreivood, Tenhury. 

This farm is held under yearly tenancy from E. Vincent V. 
Wheeler, Esq., and has been occupied by Mr. Nott for seven 
years. It consists of 86 acres arable, 151 acres grass, 49 acres 
hops, and 6 acres of ash plants. There are 74 acres of fruit 
included in the grass and tillage acreage. The plough land 
generally is good, varying in character from a sandy loam 
to a mqdium clay. While being “free- working,” on the whole, 
there are veins of stiff clay in nearly every field. The tenant 
is not boxind down to any particular form of cropping. The 
plough land is worked on a five-course system, as below : — 

Roots 

Oats 

Seeds 

Wheat 

Oats, Barley, or Beans ^ 
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tlie fifth crop of the rotation being determined by the nature' 
of the field. Vetches are sown during autumn on the ground 
which is coining in for roots. They are cut green ” for the 
horses, and followed by roots. After an early harvest mustard 
is sown on the stubbles whenever possible. 

The acreage under various crops this year was : wheat, 
23 acres ; barley, 13 acres ; oats, 19 acres ; vetches, 3 acres ; 
mangold, 5 acres ; roots, 12 acres ; potatoes, 2 acres ; seeds, 

10 acres. 

For roots each year the land is subsoiled to a depth of from 

11 to 13 in. An ordinary digging-plongh takes the first 8 in., 
and a swing-plough with the mould-board removed stirs 
another 4 or 5 in. in depth under the furrow made by the 
digging-plough. This has been found to be an excellent 
means of getting rid of thistles, and while moving the ground 
deeply does not bring any raw soil to the surface. 

All land intended for roots receives from 18 to 20 tons per 
acre of raw farmyard manure ; that is, manure drawn straight 
from the cattle-sheds. Mangolds, at time of planting, receive 
from 6 to 8 cwt. per acre of artificial manure, a usual dressing 
being 2 cwt. kainit, 2 cwt. superphosphate, and 4 cwt. dissolved ' 
bones. The mangolds are planted on ridges 22 in. apart, and 
ai’e left thickly in the rows when the singling is clone. It is 
considered that mangold will do well much closer together 
than swedes, and left in this closer order they produce a much 
better crop than when left wide apart to grow excessively large. 
After hoeing, the mangold are top-dressed with 3 cwt. of salt 
and 1 cwt. nitrate of soda per acre, and this dressing is 
repeated about a month later. The salt has a most marked 
effect and pays well for its use. This year the mangold crop 
averaged almost 50 tons per acre. Yellow Globe forms the 
main crop, but a few Golden Tankards are always grown for 
the sheep. 

In the case of swedes, superphosphate is mainly relied 
upon to help pi‘oduce a good crop, supplemented by small 
quantities of kainit and dissolved bones. The ‘‘ Superlative ” 
variety does excellently on this land, both as regards quantity 
and quality. The land varies very much, every field having 
two ciistinct types of soil. Owing to the configuration of 
the tillage fields, heavy rains and thunderstorms prove very 
’ disastrous, washing away the soil. Three times in six years 
of the present tenancy the swede crop has been badly washed 
and the fields damaged. 

Oats follow the roots and are not especially manured. 
Seeds are undersown with the oat crop, for mowing one 
year — 16 lb. red cow grass clover and 3 lb. Italian rye-grass 
per acre. The clovers are always mown twice, the second 
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cut 'being harvested for seed when the clover is well “headed.” 
The rye-grass seed is ' readily separated, from the clover by 
means of the screens in the winnowing machines. The 
first cut is usually taken about the third week in June. 
If the second crop is well headed it is left to become 
perfectly ripe and cut for seed, otherwise it is used for a 
fodder crop and is found to be very good feed for fattening 
sheep. 

Wheat follows the clover, and is in its turn followed either 
by oats, barley, or beans, according to the character of the soil. 
Wheat averages 45 to 50 bushels per acre and oats about 70 
bushels. 

There are 46 acres of mowing grass, which are treated each 
year with a dressing either of; (ci) % cwt. fish guano and 

2 cwt. supepliosphate, or cwt. superphosphate, 2 cwt. 
kainit, and | cwt. sulphate offpiumonia or nitrate of soda per 
acre. The fish guano is found to be very effective. The pas- 
tures are well grazed. Basic slag has been tried on several of 
the fields, but in one instance only has it shown any marked 
effect. 

The hops are all grown on a deep loam soil by the side of 
the river Teme. One hop-yard of 26 acres is grown upon 
wire-work, the remaining 23 acres upon poles. Most of the 
hops are “ Matlions,” for which variety the soil appears to be 
very suitable. A few “Bramlings” and “Buggies” are 
grown for early and late picking respectively. The “Buggies” 
crop heavily but the “ Bramlings ” do not stock well. The 
hops are planted in rows, 9 ft, apart, a distance of 3 ft. 3 in. to 

3 ft. 8 in. being allowed from stock to stock, which means 
about 1,300 stocks to the acre. 

In the wire-work yard, three strings fixed Y-shaped are 
allowed to each stock, two “bines” being trained up each 
string. In the pole-work yard, where two poles 13 ft, to 
14 ft, long are placed to each stock, two hop wires to one pole 
and three to the other are usually found most satisfactory in 
giving the required amount of bine. As far as possible, all 
the manual work required is done by piece-work, calculated at 
so much per 1,000 stocks. Bellowing the custom adopted 
throughoxit the Midland plantations, practically all the soil 
cultivation is done by horse labour, differing in this respect 
from much of the Kent work. 

As soon as practicable, after the hops have , been picked, 
the ground between the hop rows is ploughed up to the stocks' 
to get all possible benefit from the' winter frosts, and the 
reans being deeply moulded leaves the stock well drained. 
Ploughing down commences in the first favourable weather" 
after the middle of Bebruary, the whole of the earth beih^ 
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removed from, the stock with the exception of about ten 
inches. The remaining soil is stocked away and the plants 
cut down to the crown by hand during March, this operation 
being completed by March 25 if possible. When sufficiently 
advanced, the coarse hop bines ai'c pulled out and the most 
promising selected, two being trained up each string 
by naerely twisting them round the string, and on the pole- 
work by tying with raffia grass to the poles. Once the bop 
bines can l3e started up the poles or strings, deep scuffling 
of the soil is commenced and continued as much as possible 
throughout the season. One or two furrows are ploughed up 
to the stocks as soon as the tying is completed and the stocks 
well cleaned out, the remainder cultivated and finally ploughed 
up to the stock after the hops are picked. Fold-yard manure 
is used as far as possible. tillage land of the 

farm is not allowed to suffer, muc^ of the best manure 

from the feeding cattle as can spared is used on the hop- 
yards, and a considerable quantity of manure is bought from 
the neighbouring town of Tenbury. No fixed scheme of 
manuringis adopted, shoddy, I’aw and. dissolved bones, Peruvian 
and fish guanos, and kainit in the autumn — or sulphate of 
potash in the spring — all being purchased, the condition of the 
markets and the appearance of the plant being the determin- 
ing factors in the matter. 

The cost of the hop washing varies immensely. In some 
seasons it is possible to do without it altogether, in othei^s the 
•vines must be washed at least twice a week to keep them in 
a clean state. Having every convenience for boiling, the old 
remedy of soft soap and quassia chips is here adherc/d to. 
About 8 or 9 lb. of soap and 6 to 8 lb. of quassia chips are 
used to each 100 gallons of water. When blight has been 
very severe it has been necessary to increase the soap to 10 
or 11 lb. per 100 gallons of water and no evil effect to the 
foliage has been apparent. The wash is applied by a horse 
machine (three horses), about 220 gallons per 1,000 stocks 
of hops being used. Washing thus costs about per statute 
acre for materials and about 3s. for horse and manual labour 
in application, or 9s. per acre for each time of washing. 
Should a severe blight continxie from the middle of June into 
August it will readily be seen that a very great expenditure is 
involved. 

Mould is not very troublesome here, but if there are any 
indications of its appearance sulphuring is resorted to as early 
as possible after the blight is cleared away, about 20 lb. of 
flowei'S of sulphur per 1,000 stocks being used. A similar 
dressing is repeated if necessary. All sulphuring is finished 
before the formation of the cones if possible. 
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The estimated cost of 

hop growing at Kyrewood is as 

follows : — " 

Pole- 

Per 1,000 stocks 
Wire- Pole- 

Wire- 

Piece-work 

work 

work work 

work 


.9. d. 

s. dr £ . 9 . d. 

£ s. d. 

Throwing down and cutting 

. 4 0 

4 0 


Spreading poles 

. 1 0 

— 


Pitching poles , . . . 

. 8 5 

— 


Tying and cleaning out stocks . 

. 7 0 

7 {) 


Stocking (when necessary) 

. 3 0 

3 0 


Branching twice, 2,'?. to 3.9. 

. 2 6 

2 6 


Cutting vine and burning 

. 1 0 

1 6 


Stripping and piling poles. 

. 5 6 

— 


Stringing, 1,9. per string per 1,000 

— 

3 0 

* 

Top stringing pole- work . 

. 1 6 

— 



— 

1 14 0 

1 1 0 

Equals per statute acre . 


2 5 0 

1 7 9 


Pole- 

Per statute acre 
Wire- Pole- 

Wire- 


work 

work work 

work 


£ d. 

£ s. d. £ s. d. 

£ s. ' d. 

Piece-work (as above) 

2 5 0 

1 7 9 


Labour exclusive of piece-work, 
estimated .... 

3 7 6 

3 2 6 


Making total labour . 


5 12 6 

4 10 3 


Pole- 

Per statute acre 
Wire- Pole- 

Wire- 


work 

work work 

work 


£ a. dr 

£ s. d. £ s. d. 

£ s. d. 

Labour (as above) 

6 12 6 

4 10 3 


Manure 

4 0 0 

4 0 0 


Coir yarn, 3-string work . 

Coir yarn, top of poles 

— 

2 6 0 


0 6 0 

■ — 


Raffia grass .... 

0 2 0 

— 


Hop poles, renewal 10 per cent. 

2 10 0 

— 


Horse labour . . . . ' 

•3 0 0 

3 0 0 


Wear and tear of implements . 

0 16 0 

0 15 0 


Depreciation in wire- work 5 per 
cent 


1 15 0 


, Uterit and taxes 

3 10 0 

3 10 0 


Interest on capital inYeste<l in 
poles, wire-work, and imple- 
ments, . ' . 

12 6 

1 12 6 

' 

Cost of growing, exclusive of 
washing and picking , . - 


' 20 17 0 

21' 8, 9 

Washing, say 8 times at 0.9. 


3 12 0 

3 12 0 

Sulphuring once, say 20 lbs. per 
acre ..... 


. .*040 

0 4' 0 


2i 13 0 25 4 ^ 


PrO'ixi '300 to 350 full pickers are hired for : the hop-picking 
season. , 'They come from a manufacturing district by special 
train, ' their ' railway fares being paid ' for them, but %vhen 
settling xip at the close of the season part of the return fare is 
deducted. Many of the women return year' after year, some 

^ Bent covers a portion of the expense of replanting with loss of one 
year’s crop, spread over a period of ■twelve to, fifteen years -while the' /hops 
are in good bearing condition. ■ ■ "''''"■-'■I, 
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liaTiiig come for twenty or thirty years. Bed clothing is giYen 
out on arrival and booked to each picker, and the same must 
be handed back at the close of the picking ])efore a settlement 
is made. The cost of picking, curing, and putting on the 
market variOvS with each season, but , 21s. to 30s. per owt, 
will cover the usual variations. 

Bhum these figures it will be seen how extremely variable 
is the cost per cwt. of production. A full crop of 15 cwt. per 
acre grown in a suitable season without blight may not cost 
more than 21L per acre, or 28s. per cwt., to grow ; add to this 
22s. per cwt. for picking and curing and 6s. %d, for super- 
intendence and you arrive at a total of 2h 16s. 8^^. per cwt. 
Whereas in a year of blight, a crop of 6 cwt. per acre ina^^ have 
cost 27L per acre, or 90s. per cwt., to grow, picking and curing 
28s., superintendence 16s. 8^?., or 6Z. lls. 8d per cwt., and as 
in many cases smaller crops are grown, the difference becomes 
still greater. A crop of 5 cwt. per acre may cost 108s. per cwt. 
to grow, 30s. for picking, curing, &c., 17s. (id, for super- 
intendence, or 11, 15s. (d, per cwt. 

It may be of interest to note that out of the amount of 22s, 
to 30s. per cwt. calculated as the cost of picking and curing 
the hops, no less a portion than from 17s. to 23s. per cwt. is 
expended in wages, so that taking a crop of 10 cwt. per acre, 
the wages paid for harvesting the crop would amount to at least 
9L It has been shown that the manual labour involved in the 
cultivation aniounts to about 5^. per acre, thus giving a total of 
IM, per acre in wages. It would probably be within the mark 
to say that the average annual expenditure in wages on “ mixed’’ 
farms in the Midlands does not exceed 30s. per acre. 

Here we have a direct loss of 12 L 10s. per acre in wages 
when hop yards are converted into ordinary mixed grass and 
corn farms, as has been the case with several thousand acres 
during recent years. In Kent the loss is greater owing to the 
greater amount of manual labour per acre employed. This loss 
per acre over a large area, which is unfortunately increasing 
every year, is one which must appeal strongly to those interested 
either in the question of rural depopulation or in the health of 
the ^‘submerged tenth” of the large towns near todke hop 
districts whence the ranks of the hop pickers are drawn. It 
affects both classes directly. To the rural labourer it means the 
loss of a job, and he migrates to the town for whatever he may 
find. To a great number of the poor of the urban population 
it entails the loss of a temporary sojourn in the health-giving 
atmosphere of the hop picking season and of the money with 
which to commence the dread task of facing the winter. 

One appreciates the fact that competition is to a great extent 
the, undoing of the English hop industry, and is constrained 
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to ask if nothing can be done to foster an industry of such 
national value. A considerable portion of “ derelict ” hop land 
is put under fruit, and it would be of interest to know what 
labour is involved in such cases. On the other hand, imich of 
the hop land is low-lying near river sides which, owing to 
humidity and the danger of spring' frosts, makes it not altogether 
suitable for fruit plantations. 

Hops here were all dried on open fire kilns until this year, 
when three of the eleven kilns were fitted up with Joyce’s 
patent hot-air plant. The result as far as sample is concerned 
is perfectly satisfactory and, with the addition of a fan, it 
is believed that this plant is. capable of excellent results both 
as to quantity and quality of dried hops. 

The orchards consist of 4 acres damsons, 13 acres plums, 
57 acres apples. The principle adopted by the late owner was 
to plant up the poorest of the pasture land with fruit trees, so 
as to equalise the letting value of the whole farm. This has 
doubtless done so to some extent, but as a result some of the 
mixed apple orchards do not produce as abundant a crop as 
could be desired. About sixteen or eighteen years ago a large 
number of Ecklinville Seedling apple trees were planted, and 
many of the old trees cut back and grafted with this sort of 
apple. They, however, do not answer well in this district, and 
during the last three years the heads have been taken off these, 
and about 400 trees grafted with Bramley’s Seedling, Worcester 
Pearmain, and Scotch Bridgets, and much better results are 
anticipated. Damsons do well, and the plums, chiefly Yictorias 
and Pershores, bear well on the whole. 

Horses. — These corapxuse eleven working horses, three two- 
year-old horses,and three nag horses. The working horses are 
of the Shire type, and were nearly all bred at home. Two 
years ago, however, the practice of breeding was given up, as 
the heavy work amongst the hops proved too much for in-foal 
mares. Young horses about ready for work are now brought 
in as required* ' . 

Cattle, — ^The conditions hei'e are not suitable for cattle 
breeding, as there is a shortage of good open pasture or 
meadow land, and the orchards must be cleared of stock by 
middle of August, Thus the farm will carry only about thirty 
or forty cattle during the summer, whereas it can do with 
eighty to a hundred in the winter. 

During the summer months about twenty Shorthorn heifers 
are kept for autumn calving, and fifteen to twenty heifers are 
fattened on a cake and corn ration working up to 8 lb. per head 
per day. During winter forty ECereford bullocks and thirty 
Shorthorn heifers are fed, and the twenty Shorthorn heifers 
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put to the bull, so as to come in as milkers in October and 
November, when they are sold. 

The bullocks are purchased in the autumn, wintered in 
covered j^ards, with 4 lb. cotton cake, cut straw, and roots, 
and sold at the end of April ; the fattening heifers receive from 
4 to 10 lb. of mixed corn and cake per head per clay. 

Most of the cattle are thus changed twice in the course 
of the year, hut no fixed rule is adopted, the decision being 
entirely governed price and prospects. 

Sheep. — Ninety Kerry Hill ewes, twenty-eight wethers, four 
Hampshire rams,: and 116 lambs are keiJt. From 80 to 100 
Kerry Hill ewes are bought each year and crossed with Hamj)- 
shire ram lambs. Some of the produce are sold as fat 
lambs during May and June. The remainder have a small 
allowance of cotton cake after weaning. They go on to 
turnips in October, and finally are finished for sale on swedes 
from February onwards, having up to 1 lb. per head of mixed 
corn and cake. Ewes are bought in afresh each year and the 
old ones sold away in the autumn for breeding elsewhere. 

Pigs. — Four sows of the Large White Breecl are kept for 
breeding purposes. The young pigs are sold as stores or as 
porkers, according to the advantage to be gained from current 
market prices. 

The whole of the hay and straw produced is consumed at 
home, and the farmyard manure thus made is supplemented 
by 150 to 200 tons of stable manure from Tenbury. In 
addition, artificial manures cost 260Z., and purchased foods 
120/, to 180/. per annum. 

Labour, exclusive of hop-picking, amounts to 600Z. per 
annum. Cider is sold to the men at M, per gallon. No 
free drink is given. 

The land was well cultivated, very clean, and carrying 
very good crops — a most perfectly managed farm as regards 
general husbandry and economy. Stock good and suitable ; 
hedges kept in good order ; orchards good ; pastures well 
grazed ; hops done well and system of washing good, water 
being laid on to the yards where the wash is mixed ; accounts 
well kept and very satisfactory describe the management. 

The Second Prize E’arm in Class I.—held by Mr. Harry 
Butler, at Badminton, on yearly tenancy under the Duke of 
Beaufort — consists of 390 acres arable land and 337 acres of 
grass. It is situated at the south end of the Cotswold|^ al an 
altitude of about 500 ft. The farm — both arable and pasture — 
is half on clay soils, and half on thin brash on an oolite subsoil 
which is very variable. Season has much to do with the 
routine of cropping. On the clay lands vetches, rape, and 
early turnips are grown to he fed off by sheep during the 
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summer. Wheat follows, and is sown at the end of September or 
the first week in October. The wheat is sown with the follow- 
ing seed mixture : — VZ lb. cow grass clover, 6 lb. trefoil, 3 lb, 
alsike, 18 lb. perennial rye-grass, 10 lb. Italian rye-grass. The 
reason for this heavy seeding is that should the clay land carry 
a good sward and the brash land fail, the ley on the clay would 
be kept down for a second year. 

Wheat comes after seeds and is followed by oats, which are 
dressed with superphosphate and sulphate of ammonia. Roots 
follow oats, and occasionally, according to season, roots again 
occupy the land for a second year, or instead of roots, green 
crops for summer sheep feed. The land for roots receives per 
acre, 12 tons farmyard manure, and 5 cwt. mineral super- 
phosphate. If no farmyard manure, 5 cwt. bone manure used 
instead. Mangolds and cabbage receive a top-dressing of 2 cwt. 
of snlphate of ammonia applied at intervals. e 

On the brash land the roots are followed by barley or oats, 
seeded down as on the heavy land, except that 20 lb. of 
milled sainfoin seed is substituted for the Italian rye-grass. 
The seeds in their first year are mown once, the second year 
fed by sheep, then ploughed during July and August and 
planted with wheat in September or October. Barley follows 
wheat and is top-dressed with 1^ cwt. of sulphate of ammonia 
per acre. The heavy land stubble is pared and burnt every 
autumn, which cleans the land and makes a good seed bed. 

Catch Crops. — On the light land, if the harvest be early, 
mustard is sown on the stubble to feed with ewes, or trifolium 
for spring feeding, to be followed by vetches, the land coming 
into turnips afterwards. 

Sainfoin is a valuable crop in this district, and from time to 
time a field is laid down with this crop. It is sown at the rate 
of 4 bushels per acre, mixed with the barley, and drilled at the 
s^me time, the drill going over the land twice at different angles. 
The sainfoin stands for six or seven years, sometimes longer. 
The mowing grass is manured with farmyard manure at the rate 
of 8 tons per acre, or with basic slag if farmyard manure be not 
available. The pasture land is well grazed by cake-fed stock. 

The horses on the farm are Shires, and comprised nineteen 
working horses and live colts. They are a very xiseful lot. 
A milking herd of about forty-five shorthorns is' kept, and 
the milk sold to the Anglo-Swiss condensed milk factory 
near at hand, at an average price for the year of 6|d per 
gallon of 101b. The milk is delivered to the factory once a 
day. While out at grass during the summer months the 
cows receive 41b. per head of Bombay cotton cake. The 
winter ration consists of 41b. cotton cake, 4lb. dried grains, 
and 21b. bean meal per day, with roots, chaff, and hay. A 
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feature of the farm is the herd of pedigree shorthorns, with 
which Mr, Butler has had considerable success. 

The sheep consist of six Oxford Down rams, 291 Hampshire 
Down ewes, 394 Iambs, and 116 ewe tegs, and are well managed. 
The system is to keep the sheep as much as possible on the 
arable land, and sell the young sheep out fat in the spring 
when twelve months old* Two boars and ten sows — -all pure 
bred Berkshires — are kept for breeding purposes and the 
produce fed off. Poultry form a considerable item on this 
farm, this department receiving Mrs, Butler’s special care and 
attention. The Judges were impressed by the thoroughness 
and attention to detail here shown, and the measure of success 
evidently attained. There are about 600 head of turkeys, 
ducks, and fowls. Pure breeds of fowls are kept for laying, 
and crosses with the Indian game for table birds. Artificial 
manures cost from 1451. to 150?., and purchased foods from 
1,200Z. to 1,3001. per annum. The homestead and buildings 
on this farm are very good, and exceptionally well kept. 
The Judges considered the good management of stock and 
crop and the thoroughness shown in every detail full}" entitled 
Mr. Butler to the Second Prize in Class I. 

The farm occupied by Mr. James T. Hobbs, at Maisey 
Hampton, Fairford, consists of 624 acres arable and 471 acres 
grass. The basis of cropping is a four course — wheat, roots, 
barley or oats, seeds, A crop of rye on a small portion of 
the root land is taken, and about one-third of the root land 
is first cropped with vetches, then follo^Ved by roots. About 
one-fifteenth of the corn area is sown wi\th winter beans after 
barley, and wheat follows the beans, mangold crop 

receives per acre ten tons farmyard maiSre and four cwts. 
superphosphate. Swedes and turnips usually receive super- 
phosphate only. The mowing grass is manured annually 
with eight tons per acre of farmyard manure. The pastures 
are well grazed with stock. 

Twenty working horses are kept. ThefiCattle consist of 
sixty-two cows, thirty-two in calf heifers, thi|ty-nine yearling 
heifers, twenty-four heifer calves, twenty Imll calves, ten 
young bulls, and three stock bulls. The covs in full milk 
have a daily ration in winter of 6Llb. corn and 4 lb. mixed 
barley, oats and bean meal in equal parts, mixed with straw, 
chaff, and sliced roots or cabbage. In summer, when at grass, 
they have 4 lb. cotton cake per day. The heifers are kept in 
yards in winter, and have from 4 lb. to 6 lb. of corn accord- 
ing to age. The mixture given is equal parts of best linseed 
cake and cotton cake with the same amounts of barley, oats 
and bean meal — in each case mixed with cabbage or roots 
that may be in season ; hay is given morning and evening. 
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For any animals set aside for show or sale purposes the 
amount of corn is increased. After turning-ont time, which, 
is usnally about May 1, the heifers depend entirely on the 
grass. The young bulls coming on for sale are kept separately 
in open pens, and are allowed from 6 to 12 lb. of corn per 
day according to age. The ■ mixture given is one half best 
linseed cake and one half oat and bean meal with a little 
braii, this is mixed with chopped hay and roots or cabbage. 
In summer, green fodder takes the place of hay. 

The flock of Oxford Down sheep consisted of 299 stock 
ewes, 122 stock theaves, 95 shearling rams, 10 stock i^ams, 
30 cull theaves, 64 cull ewes, 240 ram lambs and 247 ewe 
lambs. After the lambs are weaned at end of April, or 
beginning of May, the ewes are kept for the summer on the 
poorest of the grass-land, and clean up behind the lambs on 
the vetches and aftermaths. Kept like this, they should be in 
thriving condition to take the rams, which are turned out the 
first week in August. For the rest of the summer and 
autumn they clean up any grass and seeds, and in m.atiy cases, 
do not get any roots before Clmstmas, After lambing, they 
are allowed 1 ib. of corn per day until weaning-time ; the 
mixture is one half cotton cake and one half crushed oats. 
They are given hay twice a day and folded, on roots. The 
iambs, when strong enough, running forward, learn to take 
corn. After weaning, the ram lambs are separated from the 
ewe lambs, the former having per day 11b., the latter ^Ib. of 
concentrated food, viz, : a mixture of linseed cake, oats and 
beans. The lambs are usually weaned on to mixed seeds and 
get a few mangolds ; after seeds, they go on to vetches, which 
is the main, and summer, food in this district. The ram 
lambs, wanted as shearlings for sale the following summer, go 
first to turnips in the autumn and then follow on to swedes, 
coming to rye and vetches with mangolds in the spring. 
Their corn is gradually raised to 21b. per day. 

The basis of farming here is the production of high-class 
Shorthorn cattle and Oxford Down sheep, for both of which 
Mr. Hobbs is so deservedly well known. Strict economy in 
the use of feeding stuffs and the growth of as much cor x) as 
possible, to help pay for’ the purchased foods, are the objects 
kept in view. Labour runs to 1,800?. per annum ; purchased 
foods to 1,270?., and artificial manures to 70?. 

Mr. Hobbs undoubtedly scores heavily with his stock. 
The cattle and sheep seen were a “ show ” in themselves, and 
their success in the showyards is his reward. 

The farm occupied by Mr. Heni*y Matthews is very well 
managed. The cultivations, crops and stock were all good. 
There was however no feature ,of special interest to report. 

VOL. 70. ^ ' 
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The land occupied by Mr. John G. Bymer, at Apperley, 
Tewkesbury, consists of 60 acres arable, and 296 grass. The 
arable soil is a rather heavy red loam, good for wheat, beans 
and clover, and will grow heavy crops of mangold and cabbage. 
The greater part is top dressed with farmyard manure each 
year. The rotation of cropping is wheat, oats, beans, (or 
mangold and cabbage), wheat, oats, clover. The grass land 
is three-fourths meadow land subject to flood by the oierfiow 
of the river Severn, which keeps up the fertility. It is not 
impoverished by successive mowing, and is better mown than 
grazed. Consequently a large area of hay is cnt each year and 
stacked on the river bank ready for transportation by boat to 
the midland towns. These meadows cannot he flooded regularly 
or at will, only when there is an unusual rainfall, which may 
take place twice in three years. Should a flood come early in 
the autumn or late in the spring, or at any time when there is 
a quantity of grass, a loss is — for the time being — sustained, 
the grass being spoilt. A flood generally runs off in about a 
week. The meadows are seldom stocked in the spring in order 
to allow a good head of grass before the dry weather comes in. 
The upland pastures are grazed. Shire horses are kept and 
bred, the colts broken in and sold at six yefe old. There is a 
dairy herd of twenty unregistered sliorthorns. The system is 
to rear the calves and replenish the herd from the best heifers, 
and sell out the older cows with calf at foot. The steer calves 
are retained and fed out at about. 

Being some distance from a station the milk is used for butter 
making, for which there is a good local demand. Mr. Eymer 
does not keep a standing flock of sheep owing to the liability to 
flooding. The arable land is too heavy for sheep folding, and 
snch sheep as are required for grazing are purchased from time 
to time. Two large black breeding sows ai*e kept and the progeny 
fed for bacon. About 50U^. annually is spent on purchased 
foods, in addition to the consumption of a considerjible amount 
of home grown produce. Labour amounts to 16s. per acre. 

This farm is well and economically niauaged, and shows 
evidence of great personal attention to detail. Tlie la.nd is 
well cultivated, clean, and carrying good crops. Tlic^ liorsos, 
and stock are good and well looked after. 

' The competition in this class was good, and M>. Rynior 
well earned the Second Prize. 

The Dilden and Housemoor Farms, occupied by Messrs. 0. 
Pendock & Son, comprise 83 acres' arable and 100 a,cr<3s grass, 
which is chiefly old pasture. The soils are i*ed soil and heavy 
loam, the loam on clay subsoil — good quality soils, capable 
of producing good crops, very wet and cold in the winter 
unsuitable for sheep. 
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The rotation course of roots, wheat, clover (down for 
two years), wheat or oats, catch crops or roots is' generally 
followed. Beans and barley are omitted, not l)eiiig profitably 
grown here. Farmyard manure is 'used for the root crops — 
thirty tons per acre for mangolds, fifteen tons for swedes or 
turnips (with mineral manures and nitrogenous top dressings 
in addition). All the arable land is gas-limed, when fallow, 
some time before cropping, at the rate of three tons per acre, 
there being no natural lime in the soil. Of the 100 acres of 
grass land, about sixty are annually dressed with a compost 
of road dirt, town sweepings, and some yard manure. Lime 
or gas lime goes to about fifty acres in early winter. Basic 
slag and fsuperphosphate are used when considered desirable. 

The chief feature here is the milking herd — miik, being 
the principal source of income. More than 1,OOOZ. worth of 
milk is sold annually to public institutions, for which the 
contracts have been held for over thirty years. The manage- 
ment of the dairy herd is very good, and the attention to 
detail excellent. Mr. Pendock was able to supply detailed 
costs and returns per cow for both the summer and winter 
months. Feeding stufi's cost 400Z. per annum, and labour 
about 350?. 

The general management on this farm is very good — the 
cultivation thorough and the land clean. The crops were good, 
particularly wheat, oats and mangold, which were excellent. 
The horses are a useful lot, and the milking cows first rate. 
The arable land had every appearance of being in fertile 
condition, and the pastures were well done. Fences and ditches 
were well kept. 

Stratton Court Farm, occupied by Mr. Thomas Andrews, 
consists of 280 acres arable and 320 grass. The soil is light 
and is worked on the four course system— roots, barley, .clover, 
wheat. Farmyard manure and dressing the land with sheep 
form the basis of manuring, artificial manures being applied 
to supplement the other dressings. 

About 130 Hereford bullocks are bought in the spring for 
grazing and, sold out in the autumn, when 120 or more are 
bought for wintering in the yards and sold out in. the spring. 
Two hundred arul fifty pure bred Shropshire ewes' are kept, 
aiid Mr. Andrews generally succeeds in raising about 360 lambs. 
If the root crop is good, 150 or 200 moi'e lambs are bought in 
to help feed them off. Aboiit half of the roots are carted off 
the best land for the cattle in the yards, but on the higher land, 
which does not receive any farmyard manure, all the root crop^ 
Is eaten on the land by sheep. There is, very little feeding^ 
land at Stretton Court ; it will carry a good herd of growing 
stock, however, and two-year-old bullocks do fairly welL The 



308 Farm Prize Competitio7i^ 1909 . 

arable land requires constant manuring. The management 
here is good, and evidently successful. The cultivations are 
good and the land clean. Crops good, and pastures well done. 
Stock good and suitable. 

This farm adjoins that of Mr. Francis Hawkins at Sngwas, 
to which it was placed second in Class V. The competition in 
this class was very keen indeed, and Mr. Andrews’ farm was a 
very good second. The land and system of farming is so 
similar to that of the adjoining farm of Mr. Hawkins, that 
further description is unnecessary. 

Great Buckmans Farm, Malvern, occupied by Mr. Walter 
Meek, consists of 63 acres arable and 108 acres grass. The 
soil is a strong clay. The principal crops grown are wheat, 
beans, oats, clover, peas, roots. Red clover is sown under 
wheat once in seven years, followed by oats, then roots. 
Dairying is the chief feature, milk selling well in this 
district. Nearly all the produce is consumed at home, and 
in addition about 50L of purchased foods annually. The 
cultiyations and crops were very good, and the general 
management good. 

Dormington Court Farm, near Hereford, occupied by 
Mr. George H. Bray, consists of 22 acres arable, 49 grass, 
9 fruit, and 75 hops. The soil is a loamy clay, ^^fith stiff clay 
subsoil. Hop growing is the chief feature here, and splendidly 
it is carried out. Consideration for space precludes any 
detailed description, but a few poij^ts must be mentionadf 
The finest qualities of hop only are grown. The hop yards 
are measured in thirds. That is to say, each winter one- 
third is dressed with ten tons per acre farmyard manure, 
another with two tons shoddy per acre, and the remaining third 
with six cwts. bone meal per acre. The farmyard manure, 
shoddy, and bone meal are applied to different portions 
in turn. In addition to the above, the whole of the hop land 
receives two cwts. per acre of Damaraland guano. The labour 
bill on this farm last year amounted to 597L for regular labour 
and 933Z. for hop-picking labour, or a total of 1,530?. on a 
farm of 150 acres. Surely these figures must emphasise the 
national value of this branch of agriculture. 

This farm is well done throughout, the hop yards 
particularly so. The two modern hop-drying kilns, erected at 
the tenant’s own expense, are very good, and in keeping with 
his general endeavour to produce only that which is of the 
best. The growing hops looked very well indeed, and the 
land was thoroughly clean.^ 

The competition in this class (VIL) was excellent, and 
by far the best met with. It required a careful consideration 
of points to enable the Judges to place the three competitors 
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Acreage under Crops and Grass and Number of Livestock in the Counties 
of Gloucester^ Wilts^ Hereford^ and Worcester^ as returned on the 
ith ' June^ 1909, ivith comparison for 1869, 



Gloucester. 

Wiltshire 

Hereford 

Worcester 


1909 

1869 

1909 

1869 

1909 

1869 

1909 

1869 


Acres 

Acres 

Acres 

Acres 

Total Area (excluding water) . 

809,251 

861,366 

536071 

‘ 476,714 

Total Acreage under Crops) 
and Grass . . . j 

657,307 

632,952 

727,124 

724,625 

449,104 

417.463 

398,745 

383,414 

Arable Land 

233,789 

332,624 

273,792 

416,450 

129,492 

191,926 

131,027 

200,416 

Permanent Gras? .... 

423,518 

300,328 

453,332 

308,175 

319,612 

225,536 

266,818 

182,999 

Wheat 

44,810 

06,491 

51,809 

102,770 

22,179 

60,887 

27,200 

71,926 

Barley 

24,565 

41,524 

23,721 

65,071 

17,151 

20,877 

6,062 

18,524 

Oats 

30,814 

16,907 

49,221 

32,830 

23,670 

12,033 

18,725 

6,971 

Bye . 

230 

250 

1,819 

2,068 

138 

160 

719 

771 

Beans 

8,788 . 

19,391 

3,752 

1.3,956 

4,144 

8,645 

7,223 

11,011 

21,825 

Peas 

2,005 

11,237 

838 

^607 

1,561 

6,887 

10,160 

Potatoes 

3,029 

6,273 

2,467 ■ 

3,853 

1,457 

2,827 

6,654 

5,991 

Turnips and Swedes . 

26,064 

43,009 

35,980 

68,610 

15,433 

27,000 

7,071 

16,863 

Mangold. . . 

6,501 

3, ,578 

9,282 

4,255 

4,005 

1,260 

6,234 

3,392 

Cabbage . 


•‘‘946 

1,399) 
505 y 


162) 


1,501) 


Kohl-Eabi . . 

71 

38,437 

21 

'•5229 

100 !- 

«587 

Eape . 

Vetches or Tares .... 

423) 


8.315) 

220 ) 


139) 


4,695 

2— 

14,785 ' 

2— ■ 

1,183 

a-.- 

1,649 

a— 

Lucerne 

697 

2— 

734 

3- 

510 

2 — 

1,006 

3 — 

Hops 

25 

29 

_ 

1 

4.997 

5,738 

3,0rri 

2,522' 

Small Fruit 

Clover, Sainfoin, and Grasses 

1,567 

3 — 

182 

3- 

1,316 


4,732 


under Eotation . 

72,886 

71,715 

59,442 

66,589 

29,891 

32.237 

20,600 

23,127 

Other Cl ops 

1,426 

411,252 

L191 

^21, .518 

209 

.5,090 

3,293 

W,752 

Bare Fallow ..... 
Mountain and Heath Land used 
for Grazing . , 

4,519 

10,022 

8,350 

17,879 

1.245 

7,721 

5,390 

11,004 

8,692 


20,584 


10,841) 

5— 

3,293 

s— , 

Horses used for Agricultural 

No. 

No. 

No. 


No. 

No. 

No. 

No.' 

purposess, .... 

22,969 

7 — 

.20,715 

7~t.' . 

15,424 

7-~ 

16,478 

7 — 

Unbroken/ One year and above 

5.041 

7— 

' ;2,845 

7 — . 

6.008 

7 — 

4,019 

7—, 

Horses 1 Under one year 

. 1,727 

7™. 

■■)L043 ■ 

7— 

2.662 

7_ 

1,519 

7~- 

TOTAL OF HOESfiS . 

29,737 

28,545 


25,181 

24,094' 

21,667 

22,016 

20,956 

Cows and • . . 

35,060) 


62,923) 


26,389) 


22,191) 



10,777) 

338,095 

•50,259 

•26,154 

•23,281 

nuicrs ^ ^ ^ 


13,910) 

6,908) 

6,746) 

Other Cattle:— Two years and 






above . 

25,615 

28,473 

11,501 

10,585 

18,023 

18,619 

14,776 

'10,931 

„ „ One year and 

34,175) 

3A918J 





under two . 

,» „ Under one year 

•38,322 

17,807 1 
18,728 J 

318,765 

25,5851 
26,662 ] 

827,689 

17.888) 

17,185) 

•14,628 

'Total of cattle 

’138,545 *’ 


124,869 

79,609 

"iQmf 

71.362 

” 78,785 

48,840 . " 

Ewes kept 'for Breeding . 
Other Sheep: -One year and 

154,280) 

J* 300,569 

200,435) 

3487,788 

350,639) 

•226,724 

69,391) 

•168,617 

above . 

73.364) 

83.214) 

73,365) 

42,999) 

„ 5, Under one year 

177,505 

191,407 

207,714 

320,87(1 

168,256 

141,440 

83,992 

97.998 

. Total OP Sheep , 

405,149 

491,976 

491,363 

*808, 

wm 

368.104 

196.382 

, ---- 

'Sows kept for Breeding . ' . 

8,964 

. »— 

5,854 


' 3,953 

a..-.. 

6,3) lO 


'Other Pigs . . . ' , ' . 

60,836 


47,032' , 

s~. 

21,107 


35,440 

S™. 

*, Total of Pios . 

69,800 

51,889 

52,876 

56,311 

26.000 

23,303 

41,740 

33,869 


i In ot including* Mountain and Heath Xtand. . a Cabbage, Kohl-Rabi, Eape, Vetches or Tares, 

and Lucerne were separately distinguished in the schedule, but not in the published figures, 

» Not separately distinguished. * ^ Including Vetches or Tares, Lucerne, and Small Truit. 

_ « Not returned. ■ a Including Mares hept for breeding. 

' Horses were returned in 1869 as Two years of age and aboye,” and “ Under two years of age.” 
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in order of merit. Mi*. Bray’s farm was an excellent second^ 
and that of Mr. Paget Norbury an equally creditable tliird. 
All were good, each presenting marked characteristics. 

The Norrest, near Malvern, is occupied by Mr. F. Paget 
Norbui*y, and comprises 38 acres -arable land, 122 grass (in- 
cluding 18 acres of fruit trees), and 43 acres of' hops and fruit. 
The idea here has been to convert a farm out of condition into 
a fertile and profitable hop and fruit plantation. Whenever 
a field is clean and in good heart it is planted either with fruit 
or hops. There are now 18 acres of hops, 7 of black ciiiTants, 
6 of loganberries, 6 of bush apple trees, 5 of strawberries, 5 of 
cordon apples, and about 350 standard apple and cherry trees 
planted on grass. The cordons are planted amongst hops which 
will be grubbed up next year, and this winter 5 acres of hops 
will be planted elsewhere to take the place of those grubbed. 
Also 3,000 black currants and 2 acres of strawberries will be 
laid down. 

So far Mr. Norbury is quite satisfied with the result of 
his experiment. He considers the chief essentials to good 
farming to he clean land, deep cultivation, and the use of 
artificial manures judiciously selected and applied in conjunc- 
tion with light dressings of faimyard manure. Whenever 
stable manure can be purchased at 4s. per ton and two journeys 
per diem can be made, it is considered profitable to buy it. 

No expense is spared with regard to spraying, manuring, 
and cultivations. Whatever is required is given at once. 
Everything is well doriA 


The Tables on page 309, which Mr. R. H. Rew, of the 
Board of Agriculture and Fisheries, has courteously supplied, 
will doubtless be of interest. 


The Judges and the writer desire to express their sincere 
thanks to the competitors for the courtesy and hospitality so 
kindly extended to them, and for information readily given 
when preparing this Report, 

Wm, H. Hogg. 


Woburn Experimental Farm, 
Aspley Guise, R.S.O. 


We subscribe to the foregoing Report— 

' Joshua Ball,' 

T. S. Mintoh, 
Herbert A. Peto, 
Warwick Stuht. ' 
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REPORT OF THE COUNCIL TO THE 
ANNUAL GENERAL MEETING OF GOVERNORS 
AND MEMBERS OF THE SOCIETY, 

Held at the Royal Agricultural Hall, Islington, 
On WEDNESDAY, December 8, 1909, at 3 pm. 

The Duke oe Devonshire (Trustee) in the Chair. 

L The Council have to report that the list of Governors 
and Members has undergone the following changes during the 
year which has elapsed since the Annual General Meeting on 
December 9, 1908 : 6 new Governors and 736 new Membex’S 
have joined the Society, and 3 Members have been re-instated 
under By-law 14 ; whilst the deaths of 9 Governors, 97 Life 
Members, 120 Annual Members have been repoi^ted. A total 
of 37 Members have been struck off the books under By-law 
12, owing to absence of addi'esses; 65 under By-law 13, for 
arrears of subscription ; and 1 Goveimor, 1 Life Member, and 
234 Annual Members have I'esigned. 

2. During the past year, the Society’s losses by death 
include Earl Egerton of Tatton and Mr. Samuel P. Poster — 
both of whom had served on its governing body. The late 
Earl Egerton, who, at the time of his decease, was a Timstee, 
first became associated with the Society in the year 1871 as a 
member of the Council, and — with only one exception — had 
served on that body for a longer period than any of his 
colleagues. His Lordship filled the office of President in the 
year 1887, when the Annual Show was held at Newcastle. 
Mr. Samuel Foster’s association with the Society began in 
1876, in which year he became a Member, He served on the 
Council for twenty-six years, from 1879 to 1905, and on many 
occasions during tlxat period acted as a Steward at the Show. 

3. Amongst other Governoi'S and Members whose loss by 
death, since the last Annual General Meeting, the Society has 
to deplore, are the Marquis of Ripon, K.G., the Earl of Carys- 
fort, K.P., the Earl of Leicester, K.,G. (1843), Lord Amherst of 
Hackney (1859), Lord Burton, K.C.Y.O., Lord Tweedmouth,K.T., 
the Hon. D. P. Bouverie, the Hon. William M. Jervis, Colonel 
the Hon. F. 0. Morgan (1865), the Hon. E. 0. A. Pelham, the 
Hon. Frederick Strutt, the Hon. G. R. Vernon (1861), Major- 
General Sir Edward W. 'Blackett, Bart., O.B., Sir 'Daniel 
Cooper, Bart., Sir'P. Albert Muntz, , Bart, M.P. (Member of 
Council 1886-1905), Sir Richard Green Price, Bart., Sir A, 
Co well; Stepney, Bart, Sir Tristram T. Tempest, Bart.,, Sir' 
George Judd, Sir E. Fitzgerald Layv, E.C.M.G., Sir Theodore 
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MaTtin, JLGN.O., K.O.B., Sir John Mark, Lient.-Geiieral Sir 
H. 0,- Wilkinson, K.C.B., Mx\ Robert S, Bainbridge (18GB), 
Mr. FI 0. Lloyd Baker, Mr. ^ Peter Barr, Mr. Joseph. Beach, 
tiiesiit^-Ooloiiel G. P. Birch (1863), Mi\ H. Edgar Birley, Mr. 
George Blake (Member of Council, 1895-1903), Mr. J. H. 
Brad'well, Mr. Abel Buckley, Mr. S. Gurney Buxton, ^Mr. 
W D. K- Cary-Ehves, Mr. David Christy, Mr. Charles Clinch 
(1859), Mr. H. S. Constable, Mr. William Cooper, Mr. George 
A. Dickson (Chester), Mr. C. T. Edwards, Mr. Frederick Elgar, 
Mr. A C. Fountain, Mrs. Hick (Mytton Hall), Mr. Robert 
Howard (1859), Mr. 0. H. Inge (1856), Mr. C. C. Jacobsen 
(1S63), Major-General J. Jago-Trelawny, Mr. Henry P. Jones 
(1852), Mr. William Lane (1857), Mr. Alex. McGregor (Leigh), 
Mr. Charles Marshall (Broomhaugh), Mr. C. Morrison 
(Basildon), Mr. Frederick Munn(1845), Mr. William Nicholson 
(1864), Mr. Harry Olver, Mr. J. A, Partridge, Mr. J. W. 
Penfold^ Captain J. N. Preston (1862), Mr. Alex. Ramsay, 
iL.D Colonel A. Saltmarshe, Mr. C. A. Scott-Murray, Major- 
Geneiral P. E, Sotheby, Mr. John W. Spencer (1860), Mr. 
Wllliani Tait, Mr. Edward Tewson, Mr. Henry 

Trethewy (1849), Mr. J. Walker (1862), Mr. Henry Waring 
(1869), Rlr. C. H. Williames (1860), Mr. Arthur Wilson (Tranby 
Croft), Mr. J. 8. Wilson (1862),' Lieut. -Colonel Halifax Wyatt, 
Mr. O. S. Wynne (1868), and Mr. George D. Yeoman (1863). 

4. TLe above and other changes bring the total number of 
Covernors and Members now on the Register to 9,920 divided 
as follows 

1 Foundation Life Governor (Mr. W. Barrow Simonds); 
1J7 Annual Governors ; 

88 Life Governors ; 

6,688 Annual Members ; 

3,955 Life Members ; 

31 Honorary Members ; 


9,920 Total number of Governors and Members, as against 
a total of 9,739 Members on the Register at the time of the 
last Annual Report. 

5. Since the beginning of the current year, Mr. Bowen-Jones, 
“wko joined the Council in 1871, has been elected a Trustee in 
tlie room of Lord Bgerton, deceased, and Mr. 0. R. W. Adeane 
lias been appointed a Vice-President. The following ordinary 
Meinliers of the Council have also been elected to fill vacancies 
in tlie representation of the Divisions named : The Hon. J. E. 
Cross (Cheshire), Mr. W. A. Front (London), Mr. James L. 
Hudclington (Cambridgeshire), Sir Arthur G. Hazlerigg, Bart. 
(Leicestershire), and Major-General J. F. Brocklehurst, C.V.O., 
C.B. (Eatland). • , 
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6. Tlie Members of Council who retire by rotation at the 
forthcoming Annual Meeting are those representing the electoral 
districts of Group 0. As the number of Members resident in 
both Shropshire and Staffordshire had -exceeded 300 on the 1st 
August last, each of those two Divisions is now entitled, under 
By-law 83, to two representatives. The necessary steps^ have 
been taken in both these Divisions for the election of a second 
Member of Council, and the results will be reported at the 
Annual Meeting at the same time as the announcement is made 
with regard to the Divisions of Group C. 

7 . Under the By-laws, the balance-sheet has to be presented 
for consideration at the Annual General Meeting. The Council, 
therefore, beg to submit the balance-sheet for the year 1908 
with the Statement of Ordinary Income and Expenditure. 
These accounts were published in Yolume 69 of the Journal 
issued to members last March, having been duly examined 
and certified as correct by the Auditors appointed by the 
Members, and by the professional Accountants employed by 
the Society, 

8. Since the last Annual Meeting the Society’s funds have 
benefited to the extent of 2,000?. under the Will of the late 
Mrs. Mary Bridget Johnston, of Widcombe, Bath. 

9. A Special Committee of the Council, appointed, on the 
recommendation of the Finance Committee, to consider the 
claims of various Committees for increased Grants, has met 
several times during the year, and a Sub-Committee has made 
an investigation into the whole scientific side of the Society’s 
work. As a result of the Special Committee’s deliberations, 
the Council have decided to set aside a further sum of 100?. 
for the improvement of the Society’s Journal. This will 
increase the amount devoted to the Journal to 700?. 

10. Mr. William Carruthers, F.R.S., who has held the office 
of Consulting Botanist to the Society since the year 1871, having 
resigned, Professor R. H. Biffen, M.A., Professor of Agricultural 
Botany at the University of Cambridge, has been appointed 
as his successor from the beginning of 1910. 

11. In recognition of the valuable services rendered by Mr. 
Carruthers to the Society dixring the period of nearly 40 years 
he has been associated with it, the Coxincil have elected him 
an Honorary Member, and have resolved to grant him a pension 
of 100?. per annum. 

18. The Society was particularly unfortunate this year in 
the weather during the Seventieth Annual Exhibition held at 
Gloucester, rain failing more or less heavily on every one of the 
five days on which it was open to the public. It was, however, 
pronounced on all sides to be one of the best Shows that has 
ever been held, and, despite the rain, it was successful in almost 
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every respect. His Majesty the King’ graciously favoured the 
Show with a visit on the Wednesday, and honoured the Presicleiit 
and Council by his presence at Luncheon in the Royal Pavilion. 
His Majesty drove round the Showyard and inspected various 
exhibits of live stock and implements, stopping to visit the 
Hortiouitiirai Exhibition, which this year was of special 
excellence. 

13. No effort was spared by the Mayor (Mr. James Bruton), 
Corporation, and Local Committee of Gloucester to make the 
Show a success, and, taking into consideration the prevailing 
climatic conditions during the week, it must be a source of the 
greatest satisfaction that so many as 88,396 persons paid for 
admission. The Accounts for the Show, duly audited, will be 
submitted at the Annual Meeting. It is not anticipated that 
the loss will exceed 330L 

14. For the Prize of lOOZ. offered for the best Plant for 
Drying Hops four firms entered, but one of these withdrew 
before the commencement of the Trial. The Judges (Messrs. 
Wallace R. Elgar and John Powell), after completing their 
inspection of the three plants, which had been kept under 
observation for about a fortnight, awarded the Prize to Mr. E. G. 
Shew, of Cold Green, Bosbury, Herefordshire, To defray 
the expenses of Judging, &c., in connection with the Trials, a 
special fund was raised amongst persons iiaterested in the 
Hop industry. 

15. The Show of 1910 will take place in Liverpool on the 
Wavertree Playground, from Tuesday, June 21st, to Saturday, 
June 25th. The Members of the Royal Lancashire Agricultural 
Society have agreed to forego their Annual Show for the year ; 
and, having regard to the resolution expressing satisfaction at 
the Society’s proposed visit unahimously passed by the 
Federation of Lancashire and Cheshire Agricultural Societies, 
and to the great interest which is being taken in the City, 
everything points towards a repetition of the success which 
attended the last Liverpool Show in 1877. 

16. The Schedule of Prizes for Live Stock, Poultry, Produce, 
&c., at the Liverpool Show, which will be issued early in the 
New Year, will be on a very liberal and comprehensive scale. 
The Liverpool Local Committee have promised a handsome 
contribution towards' the Prizes, and the Royal Lancashire 
Agricultural Society have very kindly placed at the Society’s 
disposal several Challenge Cups for Competition at the 
Liverpool Show. Offers of Champion and other Prizes 
have been received from the following Breed Societies : — 

' ' : i ' ' 

I Society, Oly deflate Horse Society, Hunters’ Improvement 

and Bidiiig'-' 'Pony 'Society, Shortborn Society, Dairy Short- 

horn (Coates’s Herd Book) Association, Lincolnshire Ked Bhorthorn 



Wednesday^ December 8, 1909. 


315 


Association, Hereford Herd Book Society, Devon Cattle Bcccders’ Society, 
Galloway Cattle Society, Welsh Black Qattlc Society, Bed Poll Society, 
Aberdeen -Angus Cattle Society, English Aberdeen -Angus Cattle Associa- 
tion, English Jersey Cattle Society, Oxford Down Sheep Breeders’ 
Association, Sliropshire Sheep Breeders’ Association, Southdown Sheep 
Society, Hampslnre Down Sheep Breeders’ Association, Suffolk Sheep 
Society, Liucolii Lotig-Wooi Sheep Breeders’ Association, Society of Border 
Ijeicester Sheep Breeders, Derbyshire Gritstone Sheep Society, Cotswold 
Sheep Society, Kent or Romney Marsh Sheep Breeders’ Association, 
Exmoor Horn Sheep Breeders’ Association, Cheviot Sheep Society, ‘Welsh 
Mountain Sheep Flock Book Society, British Berkshire Society, and 
Lincolnshire Curly-Goatcd Pig Breeders’ Association. The Gold Challenge 
Cup, value 50 guineas, offered for the best Four-in-Haiid team was won 
outright at Gloucester by Miss Ella S. Ross. A member of the Society 
interested in coaching has, however, presented the Society with a similar 
cup for competition : the cup to become the absolute property of the 
Exhibitor winning it twice in succession, or three times in all. 

17. Priises to the value of 450?. are offered for the best 
managed Farms in the following four Classes, the Competition 
being confined to bond fide tenant farmers resident in the 
Counties of Lancashire and Cheshire ; — 

Class I. — Farm, chiefly Arable, of 150 acres or over, exclusive of Fell 
or Tidal Marsh Land. First Ihize, lOOL Second Prize, 501. 

Class JI. — Farm, chiefly Arable, of not less than 50 acres and, under 
150 acres, exclusive of Pell or Tidal Ma,Tsh Land. First Prize, 50L 
Second Prize, 25?. 

Class HI. — Stock or Dairy Farm of 150 acres or over, exclusive of 
Fell or Tidal Marsh Land. First Prize, lOOZ. Second Prize, 50?. 

Class IV.— stock or Dairy Farm of not less than 50 acres and under 
150 acres, exclusive of Fell or Tidal Marsh Land. First Prize, 60?. 
Second Prize, 25?. 

The Entries close on Friday, December 31st, 1909 ; and 
Entry Forms and full particulars can be obtained on application 
to the Secretary at IG Bedford Square, London, W.C. 

18. In connection with next year’s Show the Society are 
offering their Gold Medal for the best Agricultural Motor. 
The Machines entered for the trials will be tested for efficiency 
in carrying out three classes of work, viz., Ploughing and 
Cultivating, Harvesting, and Traction. Entries for these Trials 
close on May 2, 1910. 

19. An invitation has been accepted by the Council to hold 
the 1911 Show at Norwich on the Crown Point Estate, which 
is being lent by Mr. Russell J. Colman, and is the same ground 
on which the Show of 1886 was held. 

20. A pleasing increase in the number of samples analysed 
in the Society’s Laboratory has to be recorded, the number 
for the past twelve months being 475 as against 410 in 1908. 
Additional to these were 65 samples of Cider and Perry, and 
186 samples of Milk analysed in connection with the Society’s 
Show at Gloucester. The decision of the Council to issue, 
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from time to time, to members, for their private information, 
accounts of cases of adulteration, misrepresentation, or over- 
charge wliich had been brought to the notice of the Chemical 
Committee, has been received with much satisfaction. Three 
of such circulars have been issued during the year, and have 
aroused great interest, and been productive of much good. 
It is well to record that the practice of adulterating Sharps and 
other offals with sawdust and g 3 ^psum — exposed in the circulars 
referred to — has now entirely ceased. At the same time other 
cases, such as one of “Locust and Oil Cake containing 6| per 
cent, of sand ; of linseed cake with ol* per cent, of sand ; of 
the occurrence of castor-oil bean in feeding materials ; and of 
a “ Patent Fertiliser ” sold at 70s, per ton but not worth 40s. 
per ton, have been duly notified. In the general work of the 
laboratory the large increase in sales of Soya bean and cake 
has to be specially mention'ed, and the advent of this new and 
useful feeding material is to he welcomed. At the Seventh 
International Congress of Applied Chemistry, held in London 
in May, the Society was represented by Mr. Bowen- Jones, 
Chairman of the Chemical and Woburn Committee, and by its 
Consulting Chemist. 

21. The work at the Woburn Experimental Farm and Pot- 
Culture Station has progressed well. The official visit of 
inspection was held on July 29, and bn the day following a 
visit of members of the Society was organised ; this practice, 
which has been in abeyance for some years, thus being 
reverted to. In addition, several other visits, such as that of 
the Northamptonshire Agricultural Society, the Glamorgan- 
shire Agricultural Society, and others by private individuals, 
have taken place. The Field Experiments have included an 
extensive series on the relative value of the new nitrogenous 
manures, Calcium Cyanamide and Nitote of Lime, in com- 
parison with Sulphate of Ammonia and Nitrate of Soda ; also a 
further trial has been given to “ Nitro-bacterine,” and other 
methods for inoculating leguminous and other crops, and the 
experiments with Magnesia on different field crops have been 
carried a stage further. 

At the Pot-Culture Station all the above investigations 
have been duplicated, in addition to the Hills’ Experiments 
and other work of enquiry. The appendix to the Rc^^port of 
the Royal Commission on Sewage Disposal contains a full 
account of the Experiments conducted at the Woburn Pot- 
Culture Station, which have been very material in fixing' 
the value to be attached to sewage sludge. An exhibit from 
the Pot-Oulture Station was, as usual, sent to the Gloucester 
Show,^ Mr. Preear, the resident-in-charge at the Station, 
attending throughout the meeting. 
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22. Since the beginning of the year, 249 enquiries from 
Members of the Society have been dealt with by the Consulting 
Botanist. The seeds were of high quality both, as regards 
purity and germination. A remarkable sample of hay 
seeds ” was composed of 74 per cent, butter cups, 17 per cent, 
hard fescue and 9 per cent. Yorkshire Fog. The year having 
been exceptionally wet has been very favourable to the growth 
of parasitic fungi — several cases in wheat and oats were' 
investigated, a grass lield was very badly attacked by Pucdnia 
Graminis^ clover suffered from the so-called “ clover sickness” 
caused by the parasitic fungus Sclerotinia, Apples, plums, 
and peaclxes were investigated for injury by different fungi. 
Potatoes were badly attacked by various species of fungi 
in addition to the extensive prevalence of the Phytophthora 
infestans. 

23. The wet summer greatly favoured certain insect pests, 
and some crops, notably oats, suffered to an unusual extent. 
The most frequent cause was frit-fly, though in some cases 
failure was due to ‘‘‘tulip-root.” Various species of aphis 
were unusually troublesome during the season, and another 
conspicuous pest was “ leather-jacket.” The inquiries received 
covered a very wide range. Those relating to forest-tree 
pests showed an increase in number, due, no doubt, to the 
greater attention recently directed towards forestry. Many 
applications had reference to animal parasites. The insects 
complained of as attacking farm and garden crops included 
some new pests and several which are not usually regarded 
as seriously injurious. 

24. The Board of Agriculture returns show that an un- 
usually large number of outbreaks of anthrax have been 
reported since the beginning of the year, and it is already 
certain that the total outbreaks for 1909 will exceed those of 
any previous year since the passing of the Anthrax Order in 
1886. On the other band, the outbreaks of sheep scab and 
swine fever indicate an appreciable decline in the prevalence 
of these diseases. Thei^e has also been a n.otable falling off in 
the outbreaks' of glanders, apparently as the result of the 
operation of the Glanders and Farcy Order whioli came into 
force at 'the beginning of last year. 

25. On the recommendatioti of the Veterinary Committee, 

the Council jxassetl a resolution in the following terms at their' 
meeting held oil March 3 last: “That the Council of the 
Royal Agricultural Society strongly 'approve' of the proposal 
that a Testing Station should,, with the approval of dhe 
Argentine Government, , be established on this side of the 
water, and that animals' passing a t'est at this station should 
have free access' to Argentina. ' ' 
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26. Mr. Robert W. Hobbs has attended and given evidence 
before .the Board of Agricultui^e Departmental Committee on 
Epizootic Abortion. 

27. As the result of the examination at the Royal Yeteriiiary 
College for the Society’s Medals for proficiency in Cattle 
Pathology, including the diseases of Cattle, Sheep, and Pigs, 
the 'Silver' Medal has been awarded to Mr. ,B. H. Mellon, of 
Castlegate, Dundalk, Ireland, and the Bronze Medal to Mr. 
G. P. Banham, of 32 Rock Road, Cambridge. 

28. The Trustees of the Queen Victoria Gifts ” fund have 
made a grant to the Royal Agricultural Benevolent Institution 
of 140^. for the year 1909, to be distributed in grants of lOZ. 
each to the five male candidates, five married couples, and four 
female candidates, who polled the largest number of votes in 
their class, and who would not this year receive grants from 
any other fund in connection with the Royal Agricultural 
Benevolent Institution. To fill the vacancy caused by the 
death of Sir Nigel Kingscote, the Duke of Devonshire has been 
appointed a Trustee of the “ Queen Victoria Gifts” Fund. 

29. The Tenth. Annual Examination for the National 
Diploma in Agriculture was held at the Leeds University from 
April 26-29, 1909, when 25 candidates were awarded the 
Diploma, the first candidate obtaining honours. For list of 
successful candidates see pp. 3].9and 320, 

30. The Examination for the National Diploma in Dairy- 
ing was held this year for English students from September 
18-24, at the British Dairy Institute, in the new buildings, 
adjoining the University College at Reading, which are admir- 
ably adapted to the requirements of the Examination. The 
Examination for Scottish students was again held at the 
Dairy School for Scotland, Kilmarnock, from September 25 to 
October 2. Twenty-six candidates were examined at Reading, 
of whom fi-fteen passed ; and thirty-three candidates at 
Kilmarnock, of whom twenty-two passed. The names of the 
successful candidates will be found on jjp. 324 and 325. 


By Order of the Council, 


16 ' Bbufoeb' Square, 

Loudon, W.O, 


THOMAS MoROW, 

Secretary, 



319 


NATIONAL AGRICULTURAL EXAMINATION 

BOARD. 

L— REPORT ON THE RESULTS 
OF THE TENTH EXAMINATION FOR THE 
NATIONAL DIPLOMA IN AGRICULTURE, 

Hbld at Leeds, April 26 to 29, 1909. 

1. The Committee entrusted by the National Agricultural 
Examination Board with the conduct of the Tenth Annual 
Examination for the National Diploma in Agriculture report 
that, by the courtesy of the authorities, the Examination was 
held at the Leeds Dniyersity from April 26 to 29, 1909, In 
all 91 candidates entered, 48 in Part L, and 43 in Parfc IL Of 
the candidates who entered this year for Part IL — which com- 
prises the subjects of Practical Agriculture, Agricultural Book- 
keeping (or Mensuration and Land Surveying)^ Agricultural 
Chemistry, Agricultural Engineering, and Veterinary Science — 
four, who failed in one subject of Part L in 1908, were allowed 
to take that subject in conjunction with the Second Part, and 
six, who failed in only one subject of Part IL last year, came 
up for that subject alon$j in accordance with Regulation 9. 

2. The result of the Examination in Part IL was that 25 
candidates (including one of the foiir who were also taking 
a Part L subject, and four of the six who came up for one 
subject only) were successful, and, having now passed both 
parts of the Examination, are entitled to receive the National 
Diploma in Agriculture, the first candidate receiving Honours, 
The names of the Diploma winners, in alphabetical order, are 
as follows : — 

MplonMwUhB 

Wn^JDlAM Lawsok, West of Scotland Agricultaral College, Glasgow, 

DipUma, 

WiLMAM Borina, SB, Springfield, Tregolls Eoad, Truro. 

Haebt Q'BEAim Beat, Midlaiul Agricultural and Daiiy College, Kingston, 
Derby; 

Mibs Ammvb Selixa BEKiTTKALL, Harris Institute, Preston. 

Claud OuBWex, Harris Institute, Preston. 

ALBXANBiaR JOHK TTnblAy,' M. A., Aberdeen University, 

’ Lauebnoi Babnarb P’oobb, Leeds University. 

Anbbbw Thomson PowJjiH, Aberdeen and. North of Scotland College of 
Agriculture, Aberdeen. 

Pbbct' ' Alexanbbr , Bbancis, West of Scotland Agricultural College, 
Glasgow. ' 
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Normait Shirley Golding, Midland Agiicultnral and Dairy College, 
Kingston, Derby, 

Eiiic Oxspring Gregory, Leeds University. 

Guthbert Harrison, Harris Institute, Preston. 

Rog-be Parkinson Holmes, Harris Institute, Preston. 

Edmitnb Ingham, Harris Institute, Preston. 

Claude Keith-Mueray, University College, Readin|i 

Sydney MxIODonald, West of Scotland Agricultural College, Glasgow. 

James Walker McGillivray, Marischai College, Aberdeen, 

Allan Stewart Mo Willi am, Harris Institute, Preston. 

Alexander Main, West of Scotland Agricultural College, Glasgow. 

John Rimmbr, Harris Institute, Preston, 

Prbderigk George Spring, Aberdeen University. 

Edgar Edward Stokes, University College, Reading. 

William Strang, Jun., West of Scotland Agricultural College, Glasgow. 
Oscar Robert Thornton, Leeds University. 

Robert Cecil Whittingham, Leeds University. 

3. Of the 48 candidates wiio entered for Part 1. — ^whicii 
comprises the subjects of Agricultural Botany, Mensunition 
and Land Surveying (or Agricultural BoohAmping)^ General 
Chemistry, Geology, and Agricultural Zoology — 5 were candi- 
dates who had failed on a previous occasion, and 43 entered 
for the first time. As the result of the Examination in Part I., 
30 candidates (including the 5 who failed previously) succeeded 
in passing in all the subjects, and are thus entitled to sit for 
Part II. of the Examination in either 1910 or 1911. Three 
candidates did not present themselves for examination, and 
the remaining 15 failed — 9 in one subject only. 

4- The following are the names of the successful candidates 
in Part I., placed in alphabetical order ; — 

Ered Banoroet, Harris Institute, Preston. 

Benjamin Bunting, College of Agriculture, Holmes Chapel, Cheshire. 
Thomas EiiSEY Carter, Midland Agricultural and Dairy College, 
Kingston, Derby, 

Reginald Arthur Dalley, Harper- Adams Agricultural College, New- 
port, ySalop. 

Hugh Dawson, Aberdeen and North of Scotland College of Agriculture, 
Aberdeen. 

Austin Eastwood, Harris Institute, Preston. 

Norman Roe Poster, College of Agriculture, Holmes Cliapel, Cheshire. 
James Bernard Garnett, Leeds University. 

Arthur Gillott, Leeds University. 

Alexander Gregg, Technical School, Truro, 

John Angus Gunn, West of Scotland Agricultural College, Glasgow, 
Matthew Hendeiison, Leeds University. 

Jeremiah Aleonso Hickey, Leeds University. 

Matthew Rankin Johnston, Midland Agi-icultural and Dairy College. 
Kingston, Derby. 

Joseph Daniel Leonard Keswick, Leeds University. 

Joseph Murray, West of fJcotland Agricultural College, Glasgow. 

Prank Clive , Osborne, Harper- Adams Agricultural College, Newport, 
Salop. , 

Robert Park, Hanis Institute, Preston. , 
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GabkiEL Kinjston ParKES, Pin I'pcr-AdurnH Agricultural (^tll(,-gc‘, Newport, 
Salop. 

John Samuel Pownall, Leeds University. 

David Beatt Kobs, Aberdeen and North of Scotland (,'oliege of AgricuD 
ture, AbcKicen. 

WiiH.iAM Albert Sooby, liueds University. 

Sydney SkeltvM, South-Eastern AgiJeultnral C<Jleg(‘, Wye, Kent, 

Alexander BdUNCiti Smith, Aberdeen University. 

Allen Lacy Tate, South-Eastern Agricultural College, Wye, Kent. 

IlEKBERT WiUNALL, Harris Institute,. Piuston. 

P'rank Wilkinson, Midland Agricultural aud Dairy College, Kingston, 
Derby. 

James WiJjLIAMS, Aberdeen and North of Scotland College of Agriculture, 
Aberdeen. 

William Airey Yates, Harris Institute, Preston. 

John McDonald Young, West of Scotland Agricultural College, Glasgow. 

5. The reports of the Examiners in the five subjects 
included in Part 1. are as follows : — 

I. Agricultural Botany. (200 Marks.) 

Professor Jolni Percival, M.A., P'.L.S. 

The work of the Cantlidates in this subject was, on the whole, quite satis- 
factory, The Oral Examination revealed the fact that a few of the Candidates 
had had insufficient training in practical botany, and lacked first-hand 
acquaintance with the subject. More than half of them failed to recognise 
ears of rye and beanied wheat, the inflorescence of a mangel with fruits, smut 
of barley ajid samples of cabbage, black mustard, and other comparatively 
e.oinm(.)n, farm seeds. The knowledge possessed by them was sound enough as 
far as it went, Imt better results would have been obtained if they had devoted 
more time to the subject before presenting themselves for 'Examination. 

■ 2. Mensuration AND Land Surveying. (200 Marks.) 

Mr. H. Trustram Eve, P\S.L 

The plotting of the Ifield Notes, both of Surveying and Levelling, was, on 
the whole, done well. Greater attention should be paid to applied Surveying 
after elementary plotting has been conquered. A question was given to test 
the knowledge of applied Surveying, namely, to ilivide a iH'ield into P'uiir Small 
'Holdings, but tins was only attem})te.(l by two Caiulidates out of forty-four. 
Answers in Mensuration were, as usual, distinctly good. The knowledge of 
Ordnance Ma,ps continues to be elementary, and should show some improve- 
ment year by yesir. 

3. General Chemistry. (200 Marks.) Professor W. W. if Isher, M. A. 

The quality «>f the work in General Ciiemistry, with allit.Hl parts of pUyBles, 
was, on tiie wlmle, satisfactory, arnl tlic answers showed tlnit tlie Candidates 
had reached a. fair standard of km>wlc<lge in tliis Hubjeet. J'he.re were very 
few bad failures, aud from an inspection of the note books, it was seen that 
pradiically all the Oanditlatcs. had gone through a course of practical instruc- 
t ion in some re<u)gniscil Agricultural Institution. Home of the answers to the 
(pnsstions in Organic Chemistry indicated a very limited .kmjwleilge of the 
(uniqxmnds mentioned In the schedule, and rather more attention migiit be 
devoted to this part of the syllabus, 

4. Geology. (100 Marks.) Ur. John, E. Man, M.A., E.XLB., P.O.H. 

The Candidates as a whole showed a competent knowledge of the subject. 
J’he knowledge of fossils displayed was, as usual, slight, but, in the opinion of 

VOi.. 70. , Y 
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tlie Exainiiier) such kncwledge is of little use to Ag'i'iciilt-u:i:al studeuts. A. 
more serious matter is the difficulty which the Candidates appear to .iiud iu 
studying geological maps. It is very desirable, that tea,cliers should explain 
clearly by the aid of >Sopwith's models (co|)ies of which could readily made), 
the nature of the outcrd[)S of stratified rocks on uneven ground. 

5. AG-E,iCtJ;nTUEA.L ZOOLOGY. (100 Marks.) Prof. J. Arthur Tlioinson, M.A. 

Tlie written pajiers were, in most cases, quite satisfjictory, and oidy six 
Candidates out of forty-five made mistakes in identifying or classifying the' 
two speeimens supplied. The value— for examining |)urp(>ses— f»f inchuUng 
specimens in the writteti paper was in several cases very obvious, for several 
Candidates who had made no mistake with the specimens tlius sup|)lied, made 
serious errors in the vira voee tests, evidently through nervousness. Wliile the 
Candidates’ practical familiarity with insects, worms, and the like has greatly 
improved during the pa,st five years, it must again be pointed out that many 
were unable to identify under the microscope such simple and characteristics 
structures as a trachea or a tapeworm’s liead, 

6. The Examiners in the five subjects included in Part IL 
report as under : — 

f). Practical Agriculture. (500 Marks.) 

Mr. T. A. iJickson, Dr. R. Shirra Gibb, and Professor W. McCrficken. 

The Examiners wore a little disappointed with the standard attained, 
which fell somewhat short of the average of former years. In their o{)inion 
this falling oil may be ascribed to tw'o causes : — (l) The considerable })roportion 
of the Candidates who were foreigners possessing an impierfect knowledge of 
English; (2) The. insufficient foundation upon which the specialised training 
of many had been built, and their failure in consequence to take full advantage 
of the teaching which had obviously been placed within their reacih. Certain 
branches of the subject were well understood by the majority of the Candi- 
dates, notably dairying, potato growing, ami tillage operations generally. On 
the other hand, their kofiwledge of sheep management left much to be desired. 
Most of the Candidates had a good sound grasp of the farming practices of 
their own parishes, but knew too little of the conditions and practices of other 
districts to do full credit to the National Dipiloma in Agriculture. 

7. Agricultural BooK-KEEi>mG. (200 Marks.) 

William Home Cook, C.A. 

Forty-two Candidates {wesenled thcnnselves for exanunation hi this subject, 
and of these thirty-nine (jbtained tlie n(X’.essa,i'y pass marks. Tlie first (piestion, 
dealing with the preparation of a Balance Bliecd, and Profit and Loss Account, 
was, on the whole, fairly well a,nswered. The sciuuid question, which pevrhaps 
required a little more originality a,nd thoughtfulness on tin* part, of the 
Candida, te, was not so well answered. 

8 . Agrioultueal Chemistry. (200 Marks.) 

Dr. J. Augnstiis Vocloker, M,A., Ph.D., F.I.C,, a, ml Dr. Bernard 
Dyer, D.Bc., ,F.r.C. 

The examination in this siibje(d, was of a somewiiat <lisappointing nature, 
several of those who had written good papers failing to reach the same 
standard in the viva voce part of the’examiuation. On. the other hand, several 
who had not the ability of expressing their ideas well on {laper, prov(‘d in 
-rira voce examination to have a much better practical acquaintance with the 
subject than appeared from their papers. Although eight of the Candidates 
gained 80 per cent, of the marks allotted, there was no instance of special 
excellence, and in o.nly one or two cases was there shown muck acquaintance 
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with recent research and writings. Though the rmnibir of a,ctual failures in 
this subject was only fiYO, a considerable number of the Candidates did little 
more than satisfy the minimum requirements. 

9. AaiUCULTUEAL ENaiNEBRING. (200 Mai'ks.) 

Ml'. F. S. Courtney, M.Inst.O.E., M.LM.E. 

Taking tlu? papers of the several Candidates collectively, the average is 
equal to t.hiit of former years, and fewer papers — perhaps from the nature of 
the questions —were loft unfinished. In the selection by tlie Candidates of the 
questions i;o be. answered, there has been a careful avoidance of those which 
ncciissitated any illustration, and in the majority of cases when anythiiigdu 
the way of sketcdiing was attempted, the result could not be described as 
satisfactory. It is not in the least necessary to produce a picture, but the 
very great importauee of being able to make a descriptive sketch should cer- 
tainly rec'.eive more attention than seems to ha,ve been given to it. . I would 
again suggest, t.o Cknididates the desirability of carefully considering the 
(piestions before comraencing to write, ami then to confine their answers to 
the cpiestion put. In many cases the answers were inuch too difuse. The 
replies on the whole were quite satisfactory when they were purely text-book 
questions, but the 'rird roec examination showed that there was considerable 
scope for improvement in the apjdication of simple rules to practice. 

10, VETBRlNAltY SCIENCE. (100 Marks.) 

Professor Sir John McEady(!an, M.B. 

The knowledge of the elementary facts of Veterinary Anatomy and 
Physiology displayed by the Candidates (u)uld scarcely be pronounced satis- 
factory, and it was certainly Ixdow that of recent years. 

7. The thanks of the Board are due to the authorities of 
the Leeds University for their liberality and courtesy in 
placing the Large Hall and other rooms of the University 
at the Board’s disposal for the Examination ; and to the 
Examiners, for the care and attention they bestowed upon the 
written answers to the papers set, and upon the viva voce 
examination. 

■JOHN GILLESPIE JAMES MACDONALD. 

(Chairman). 

J, MARSHALL DUGDALB, , THOMAS McROW,. 


16 Bedford S(puirc, Lorn Ion, W.O. 
June, 1909. 
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I!.— REPORT ON THE RESULTS OF THE 
FOURTEENTH EXAMINATION FOR THE NATIONAL 
DIPLOMA IN DAIRYING, 1909. 

1. The Fourteenth Annual Examination for the National 
Diploma ill the Science and Practice of Dairying was held in 
September and October, 1909. The Examination for English 
candidates was held at the University College and British Dairy 
Institute, Reading, from September 18 to 24, 1909 ; and foi- 
Scottish Candidates at the Dairy School for Scotland, Kilmar- 
nock, from September 25 to October 2, 1909. 

2. Twenty-six candidates were examined at the Englisli 
centre. Of these, the following fifteen satisfied the Examiners, 
and have therefore been awarded the National Diploma in the 
Science and Practice of Dairying : — 

Miss Jessie Eliza Cahe Allwood, Midland Ap;Ticult-iirai and Dairy 
(3ollege, Kingston, Derby. 

Miss Maky Baddiley, Midland Agricultural and Dairy Oollcgc, Kingston, 
Derby. 

Miss Evelyx Bowler, Midland Agricultural and Dairy (bllegc, Kingston, 
Derby. 

Haeey Gerard Bray, Midland Agricultural and Dairy (bllege;, Kingston, 
Derby. 

Miss Iris Lilt ax Bull, Eastern Counties Dairy Institute, Ipswich, and 
British Dairy Institute. Reading. 

Thomas Elsey Carter, Midland Agri(ndtaral and Dairy College, Kings* 
ton, Derby. 

Miss Rachel Axx Davies, University College ot Wales, Aberystwyth. 

Miss Ethel Edgar, Hampshire Farm School, Basing, and British Dairy 
Institute, Reading. 

Miss Dixah Myfaxwy Evaxs, University College of Wales, Aberystwyth. 

Norman Shirley Goldixg, Midland Agricultural and Dairy ‘ (hi lege, 
Kingston, Derby. 

Miss Esther A. Grimshaw, Lancashire County Council Farm, Hutton, 
r res ton. 

Miss Mary Elizabeth Holmax, Midland Agricultural and Dairy 
College, Kingston, Derby. 

Matthew Raxkin Johxston, Midland Agricultural and Dairy (Jollege, 
Kingston, Derby. ■ 

'Miss Phyllis Maxxixg, Midland Agricultural aiuLDairy College, ' King- 
ston, Derby. , 

Miss Esther Lilwall Robixsox, 'Lancashire County Council' fiirm, 
Pint ton, Preston. 

3. Thirty-three candidates' wei*e examined at the, Scottish 
centre, of whom the following twenty-two satisfied the Exami- 
ners, and have been awarded the Diploma 

Richard C. Brown, Garleifan, Cumnock. 

Leonard Charles Bulmer, Mon tcliffe, Chambers Road, Southport. 

John B. Byrnes, Devon Villa, Newcastle West, Co. Limerick. 
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Miss Janet I. Oaldow, Stanley Villa, Maxwelltown, 'Dumfries. 

Miss Bmelie F.HASEE Duysdale, 55 Coliiiton Road, Edinburgli. 

Reginald Goodwin, Tborncliffe, Sutton, Macclesfield. 

Miss KATirERiNE Macarthur Hat, Le<laig, Hamilton. 

Miss Agnes ,F. llKWE'rsoN, vScales Hall, Calthvvaite, Garlisie. 

Thomas i.ouDON, Imw Ov<‘rmoor, Darvel. 

Colin MoDonald, Au<‘hterneed, Dingwall. 

Robericr AIoKenzie, Glenconvinth, Beauly. 

William Newton, Grecnside, Droylsden, Mancliester. 

Arthur Willi am I’atten, B.Sc., Hulne Park Farm, Alnwick. 

John Potts, Whitehurworth, Triindori Colliery, E.S.O., Co. Durbam, 

Thomas Kennedy Reith, Kennerty Dairy Farm, Peterculter. 

Hector Alex. Shaw, Hillbead, Glasgow. 

Sydney Skel'Icn, S. B. Agricultural College, Wye, Kent. 

Alex. Francis Smith, Newhil Is Manse, Aberdeenshire. 

M.ISS Jessie Tannogk, Woodend, Tarbolton, Ayrshire. 

James Williams, Tillymair, Tough, Whitehouse, Aberdeenshire. 

James AVyllie, Kcw Mains, Caerlaverock, Dumfries. 

John McDonald Young, Cathcarb Nurseries, Newlands, Glasgow. 

4. The Examiner in General Dairying (Mr. John Gilchrist, 
who acted at both English and Scottish centres) reports that, 
at both centres, a number of the candidates framed their 
answers too much on the lines of book knowledge, instead of 
giving the details showing their practical experience regarding 
the work of the farm ; as for instance — when stating the amount 
of wages paid on a farm, they put the wages at a certain sum 
per acre instead of detailing the amount of wages paid in each 
department or class of work. At the English centre, the 
knowledge shown in the practical work of butter-making was 
deficient in regard to quality of grain and texture, and neatness 
of make-up. Taking the Examination all over, there is an 
itnproveinent in, the general work. 

The Examiner again desires to emphasise the fact that 
candidates would do well to read more c^irefully all the 
questions before answering any one of them. This would 
save considexTible repetition in the answers. 

5. The Examiner in Cheese-making (Mr. John Benson, who 
also acted at Ixith, centres) states that the Examination at both 
centres 'was very Buc<*.essfuL A large number of candidates 
■were examined, and on the, whole, their general work was 
miicli better than that of any previous year during which he 
had acted as Examiner. Owing to the milk provided for 
clieese-making purposes at Reading being in a very forward 
condition rb regards ripeness, the skill and jcesource of the 
candidates were put to a severe test. But most, of those who 
liad to deal with this milk did so successfully, and the Examiner 
is pleased to see that aspirants for the Diploma nre beginning 
to learn how to deal with milk under abnormal conditions* 
To make 'normal milk into cheese^ is a comparatively easy 
matter, but when the cheese-maker has " to deal with milk in 
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an abnormal condition, the test is severe. The answers given 
to the questions in cheese-making were, on the whole, very 
satisfactory, the candidates this year showing a much wider 
knowledge of dairying generally than the Examiner has found 
in previous yeai*s. The new premises at Reading lent them- 
selves admirably to the purposes of the Examination, Speaking 
particularly of tiie candidates at the Scottish centre, the 
Examiner is glad to be able to report a very great improvement 
on tlie results of last year. Many of the male candidates did 
splendid work ; indeed, the Examiner states that he has seldom 
met such a fine body of men. They were excellent both in 
practice and theory, willing workers and enthusiastic, and a 
credit to all concerned in their training. 

6. The Examiner in Chemistry and Bacteriology at the 
English centre (Dr. J. Augustus Voelcker, M.A., B.Sc.), in his 
report, states that the results of this part of the examination 
cannot be regarded as altogether satisfactory. The number 
of failures was considerable, and only one candidate showed 
special acquaintance with the subject. The paper work was 
decidedly inferior to that of the oral part of the examination, 
but, in both parts alike, while there was a generally fair 
acquaintance with points in which Dairying was specially 
concerned, there was distinct failure to deal adequately with 
the general principles of chemical science. 

7. The Examiner in Chemistry and Bacteriology at the 
Scottish centre (Dr. T. W. Drinkwater, P.R.S.E,,P.LC.), reports 
that, taken as a whole, the Chemistry questions were fairly 
well answered, most of the candidates had done some practical 
laborator 3 ^ work, and this was in tHeir favour* The Bacteri- 
ology portion was not so satisfactoiy, there was considerable 
evidence of ‘‘cfam” in the answers. Very few of the candi- 
dates had ever made a culture* 

JOHN ■ GILLESPIE, 

Chairman, 

16 Bedford Square, London, W.O. 

November, 1900. 
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ANNUAL REPORT FOR 1909 OF 
THE PRINCIPAL OF 
THE ROYAL VETERINARY COLLEGE. 

Anthrax. 

The following Table shows the number of outbreaks of 
this disease, and the total number of animals attacked in 
each, of the last six years : — 

Year Outbreaks Auimals attacked 

1904 ... 1,049 ... 1,589 

1905 ... 970 ... 1,317 

1900 ... 940 ... 1,320 

1907 ... 1,089 ... 1,46() 

1908 ... 1,108 ... 1,420 

1909 ... 1,31G ... 1,700 

It will be observed that a larger number of outbreaks 
has l)een reported during the past year than, in any other 
included in the Table, and in reality they exceed those of 
any previous year since 1887, when the Aiithax Order came 
into force. Accepting the returns of the Board of Agriculture 
and Fislieries as approximately correct, it would appear that 
the disease is now fully twice as prevalent as it was ten 
yeai'S ago, and that it is still on the increase. The probable 
cause of this increase has been touched upon in several 
previous Annual Reports, in which it was pointed out that it 
was scarcely possible to account for the majority of the out- 
breaks except on the asBiimption that they had been caused 
by anthrax spores present in cake, corn, and other feeding- 
stuffs, and manures, imported from foreign countries in which 
the disease is at certain seasons of the year very prevalent. 
It cannot be doubted that upon the wliole the measures taken 
by local authorities to limit the spread of the disease when 
an outbreak occurs are much more efficient, than they wore 
for some time after the introduction of the Anthrax Order, 
and the small proportion of eases in which several successive 
outl)reaks occur during the same year indicates that the in- 
creasing prevalence of the disease is not due to permanent 
soil contamination or to neglect in dealing with the oarcasses 
of dead animals. 

The fact appears to be that the provisions of the Anthrax 
Order do not strike at all at the main cause of anthrax in 
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Great Britain, altlioiigli when projaniy carried (Hit they ai'e 
adniirabie as a means of checking its extension 'wlieii an out- 
break occurs. Probably nothing short of the prohibition 
of the im|)ortHtion of foeding-stufl's and inanin’es from a 
considera])le number of the countries from which, the Bup|)li(\s 
of these materials are at pj-esent drawn would elft'ct any 
notable reduction in the total annual outbreaks, and it nmy 
safely be said that such a remedy would he more costly ihaii 
the disease. 

Anthrax hacilli in milk , — Tlie question whether in eases 
of anthrax in cows the bacilli are usually present in the milk 
is obviously one of considerable interest from a public liealtli 
point of view. Reasoning from the fact that in fatal eases of 
anthrax in cattle the bacilli are always more or less abundant 
in the blood everywhere, one would naturally expect that in 
many, if not all, such cases some of the liacilli must find their 
way into the udder, but there is no recorded instancit iu which 
the presence of the ])acilli has been pi’oved iu milk taken from 
the live subject. 

On three occasions during the last two years milk withdrawn 
post-mortem from cows that had died of anthrax was sent to 
the Laboratory, and in each of these cases the bacilli were so 
numerous that they could readily be detected on microscopic 
examination of an ordinary stained cover-glass iireparatioii 
made from the milk, 

At first sight this may be thought to indicate a very serious 
danger to human beings, and to justify the enforcement of 
rigorous measures to avert the danger when anthrax breaks out 
in a herd of dairy cows. In reality one finds that that is the 
view sometimes taken by medical officers of health and acted 
upon by the local authorities whom they advise, with the 
result that an attempt is made to enforce restrictions wdiich are 
not sanctioned by the Anthrax Order. In truth, however, the 
danger in this connection is not great, and precautions wliicb 
are in no way oppressive for the farmer or dairyman can I')e 
relied upon to prevent the infection of human beings by moans 
of the 'milk. In the first jdace, it must be remem l)cred that the 
question is not whether the milk present in the udder of a cow 
dying or' already, dead from anthrax con'taiiiB tlie bacilli, b'ut 
whether in the ordinary , circumstances of an outbreak the' 
bacilli are likely to be present in the milk withdrawn from any 
of the cows. It is probable that in e'very fatal case of anthrax 
in a milch cow the bacilli are present in/the¥?nilk within the 
udder at the time of death, but it is also probable that the milk 
invasion does not occur until the bacilli have begun bo 'multiply 
in the circulating, blood, and it is well known bhat that is an 
event which usually pi’ecedes death by only an hour or two, or 
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eyeii less. The precise period at which the blood invasion 
begins may vary, and the time elapsing betwcieii the onset of 
the invasion and death may also vary, but it is quite certain 
that no aniirial maintains a normal temperature after the bacilli 
have begun to multiply in the blood. It therefore appears to 
be safe to conclude that there is no reason to anticipate any 
danger from the milk of an anthrax-infected cow unless the 
disease has pi’oceeded so far as to cause visible illness or a 
distinct rise of temperature. 

It lias sometimes been suggested tlmt, although the bacilli 
may in many cases have gained access to the udder just before 
an attack of anthrax proves fatal, the fact involves hardly any 
danger to milk constimers, because the secretion of milk is 
])racticaUy suppressed at this stage of the illness. It is, how- 
ever, impossible to assent to that view, for it is quite conceiv- 
able that the bacilli might escape into the udder and mingle 
with the milk accumulated in the milk cistern since the 
previous milking. Otherwise stated, the infection of the milk 
might occur when the udder is already full of milk. 

The foregoing considerations suggest the precautions that 
ought to be taken in connection with the milk when an out- 
break of anthrax occurs among cows. It is only necessary to 
see that for a week or ten days after the last preceding case the 
temperatures of all the cows are taken before each milking, and 
to withhold the milk of every cow that has a temperature above 
normal or which presents any other symptom of anthrax infec- 
tion. To ]):rohibit the sale of milk from all the cows on the 
infected premises is to do more than is necessary in the inter- 
ests ot public health. Moreover, the shutting up of an entire 
dairy because one or more of the cows have died from anthrax 
is not sanctioned by the Anthrax Order, which contains only 
one provision with regard to milk, viz., that which forbids the 
removal of the milk of any diseased co%v from the place in 
which tlie cow is or has been kept. 

GLANB'ISKS. 

The following Table shows the number of outbreaks and 
individual cases of this disease during the past six years : — 


Ymx 


Out.broakB 

AnimalR attacked 

im 


1,529 

2,658 , 

15)05 


1,214 

' 2,068 

15)06 


1,066 

2,012 

1 5)07 


854 

1,921 

ll-)08 


789 

, 2,421 

15)09 


536 

... ' 1,761 


A fact in connection with' the above figures that obviously 
stands in need of' explanation is the lack of concordance 
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betAveen the decline in the niimbe.]* of outbreaks, and the 
decline in the nnmber of animals attacked during the last 
four years. The disparity is, without doubt, due to the 
increased emplo 3 nnent of mallein, with the object of detecting 
cases of glanders among the apparently healthy horses known 
tohaA^e been recently exposed to risk of infection, or, in other 
Avordsj the ‘4ii-contact ” animals in what are known to lie 
infected studs. For many years after the discovery of the 
valuable diagnostic properties of mallein, its nse Avas generally 
restricted to the horses showing outAvard but indecisive 
symptoms of glanders, and as a rule no sei-ious attempt was 
made to stamp out the disease from an infected stini l)y 
detecting and destroying or isolating the latent cases among 
the apparently?- healthy animals. The effect of this Avas that. 
Avheii a clinical case of glanders was discovei’ed iii a stable, 
it Avas destroyed, and provided none of the other horses 
showed any symptom pointing to glanders the outbi’eak was 
considered to be at an end. If another case occurre<l, even 
Avithin a short interval, it figured in the returns as a second 
outbreak, and so on. This plan of dealing wdtii outbreaks Avas 
altered by the Glanders Order of 1907, which came 
operation on January 1, 1908. The Order gave local authori- 
ties pow^-er to detain all in-contact horses until the suBpici()n 
attaching to them had been removed by the negative j*eBult 
of a mallein test, and to destroy, wnth compensation, all such 
in-contact horses that reacted. It was foreseen that an 
immediate result of this new policy might be an a,ppare.ni, 
increase in the number of outbreaks during the following 
year, Avdiile an increase in the number of cases deducted and 
slaughtered Avas practically certain, and, as tlie above Tal)l 0 
shoAvs, the returns for 1908 showed a substantial increase in 
Jhe niiml)er of animals attacked, although tlieiu was a slight 
fMugtion in the number of outbreaks. It will be olmorved, 
however, that a decline both in outbrea.ks and animals 
attacked had be^gvin in 1905, and that must be set down 
to the voluntary adoption by a few of the largest horstv 
owners in London of the plan of dealing with outbreaks which, i 
could not be enforced by local authorities till tlui beginning of 
1908. 

The figures for the last year must 1)6 rc^gardtnl, as very 
satisfactory. Compared Avith 1906, the outl),reaks f(,ir J9(,18 
show a 'reduction of nearly 50 per cent., and many hu'go stmls 
are mow for the first tim,e free from the disease, , Figuratively 
speaking, the disease is being hunted int(,> a corner, anti, 
although it may be some years before It is ct)mpletely 
eradicated, there is good reason to hope ior that result at no 
very distant date. 
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SwiNJE Fever. 

In order to show the present position with regard to swine 
fever it is necessary to set out the figures relating to the 
incidence of the disease since 1893 : — 


Year 

Outbreaks 

Pigs slaughtered 

Year 

Outbreaks 

Pigs slaughtered 

1894 

5,08^ 

"5I!,29G 

1902 

1,688 

8,263 

1895 

0,305 ! 

69,931 

1903 

1,478 

7,933 

1899 

5,100 

79,580 

1904 

1,190 

5,003 

1897 

2,155 

40,432 

1905 

817 

i 3,876 

1898 

2,514 

43,750 

1906 

1,280 

7,359 

1899 

2,322 

30,797 

1907 

2,330 

11,275 

1900 

1,940 

17,933 

1908 

2,067 

14,096 

1901 

3,140 

15,237 

1909 

1,051 

14,316 


Between 1879, when swine fever was first scheduled as a 
contagious disease, and 1893, the disease was dealt with by the 
local authorities, and during that period the highest number 
of outbreaks reported in any year was 7,238 (in 1879), and the. 
lowest was 2,748 (in 1892). The largest number of pigs 
attacked in any of these years was 41,973 (in 1879), and the 
lowest was 13,957 (in 1892). 

The column in the above Table which indicates the 
varying prevalence of the disease since 1894 is the one 
headed “ outbreaks,” and from that it will be seen that, while 
the operations of the Board of Agriculture appeared to have 
little effect during the first three years (1894-1898), there was 
a striking drop in the number of outbreaks in 1897. In 1991, 
there was a marked recrudescence, followed by a i*apid decline, 
until in 1905 the disease touched its lowest ebb, with a total of 
817 outbreaks. During the following two years the outbreaks 
increased to an alarming extent, and, although there has been 
a slight improvement during the last two years, the present 
condition compares unfavourably with that which had been 
reached in 1903, and is very much worse than that of 1905. 

dhxrning now to the column headed pigs slaughtered,” it 
has to dxe observed that this includes not only the actually 
diseased' ^..|iiimals tliat were killed, l,)ut also tlie apparently 
healthy' pigs slauglitered in consequence of presumed exposure 
to iirfection. A, 'glance at the Table will show that the pro- 
portion between the number of pigs slauglitered and the 
number of outbreaks has Ixeen far from uniform. Thus 
between 1894 and 1900, both inclusive, each outbreak entailed, 
on an average the slaughter of thirteen pigs, but between 1901 
and 1907, both incluaive, this average was only five. During the 
first of those periods it was the common practice to slaughter 
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all pigs wliicli could reasonaldy ]>o suspocfud of .having boois 
exposed to contagion, and it is wortlry of note ihiit this was 
tlie time when the greatest rodiudion in the munl)t 0 ‘ of. 
outbreaks was efl'ected. During the second period the 
slaughter of suspected animals was not rigidly enforced., hot a< 
prolonged period of isolation was imposed on such animals 
after the last detected case of swine fever on tlie premises, ami 
more severe restrictions on the sale and movements of |>igs in 
areas where the disease was prevalent were also enforctHl. 
This modification of the original plan of dealing with tite 
disease of course effected a great saving in the amount payable 
in compensation to the owners of apparently liealtliy 
slaughtered pigs, but it threw a much greater hxss c>n the 
owner when the disease broke out in large stocks, and greatly 
interfered with the trade in pigs in badly infectiMl areas. 
Lastly, and most important of all, as a stamping-out measru*c 
this plan proved altogether abortive, and latterly it even faiknl 
to hold the disease in check. 

In the summer of 190(S the metliod of dealing with the 
disease was again modified by allowing a greater fr(‘.edom (»£ 
moyement (under licence) in infected areas, by o.i'dahiing 
the prompt slaughter of all breeding animals on infected 
premises, and the strict isolation of the other apparently 
healthy pigs until such times as they could witli. least loss 
to the owner be disposed of by sending them (under licenc(j) 
to a bacon factory or slaughterhouse. Provided there wore no 
concealment on the part of owners, this method ougiit in 
theory to lead eventually to the eradication of the disease, 
for it is founded on the view that any pig which has been 
exposed to infection must ever afterwards be regarded as 
dangerous, and it compels the isolation and slaughter of such 
animals. It differs from the earlier plan in that it does not 
compel the immediate slaughter of the apparently liealtlpy 
in-contact ” pigs, but allows the owher time to fatten them 
while isolated, and thus avoids claims for compensatiom 

As 1908 was the first complete year since the new nietlKxl 
of dealing with outbreaks was introduced, it; is still too eai‘ly 
to gauge its effects, but it must reluctantly l)tv'conft„^sse(l that, 
it does not appear to hold out much promise ftaf it will 
eventually stamp out the disease. 

The remark of the late Sir George Brown, that no nu^isures 
less drastic than those which were applied to cattle plagpe 
will ever stamp nut swine fever, has often bee,n (pioted, and 
it cannot be denied that the experience of the last fifteen 
years appears to lend support to 'that opinionv But Cattle 
plague measures would now be enormously costly, and it is 
not quite certain that they would succeed within a reasonable 
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time. The concealmeiit of cattle plague -was di Hi cult, aucl 
the underhaiHl. sale of animals which had been in contact 
was correspond, ingiy risky ; on the other hand, the diagnosis 
of swine fever is often difficult and fre(piently impossible 
during life, while the concealment of actual disease and the sale 
of suspected pigs can often be practivSed with but little risk 
of detection. It is scarcely open to doubt that the disease 
would ere tills have been stamped out .had there been no 
concealment on the part of owners and pig-dealers. Experi- 
ence in dealing with the contagious diseases of animals shows 
that there are only two ways of preventing frequent couceal- 
nient, viz. : (1) to offer such compensation as will in general 
make it worth the owner’s while to report ; and (2) to make 
tlie penalty for concealment so heavy that few will care to 
run the risk of detection. At the present time neither of 
these methods can be said' to be in full operation, for 
under existing arrangements an owner of a large stock of pigs 
stands to lose heavily even . when he gives prompt notice 
of the existence of swine fever, and in many cases the fines 
which are inflicted when an owner or dealer is convicted of 
concealment are so low as to have scarcely any deterrent 
effect. 

Malignant Aphtha op Sheep. 

On many occasions during the last seventeen years cases 
of this disease have been reported to the College, and in 
some instances diseased animals have been sent alive for 
examination. It appears to be desirable to call attention to 
the disease here because, although it is too well known to 
sheep-breeders and shepherds in many parts of the country, . 
it is rare or unknown in other parts, and when first inti'o- 
duced it may cause serious loss and inconvenience before its 
powers for mischief are realised. 

The disease has received but scanty notice in veterinary 
literature, probably because the services of veterinary surgeons 
are only exceptionally requested in connection with ovine 
complaints unless they happen to be of a more or less deadly 
character. It is at any rate certain that the disease has long 
been in existence, for it was observed by the late Professor 
Simonds as long ago as 1832,* and was describeil by him' in Ins 
lectures delivered at' '.the Itoyal Veterinary College. It was 
attril:)uted by him to ’#hat, in the language of the time, was 
called ‘riiepravity of blood,” and the alleged' causes were, bad 
or improper food, injudicious manuring of crops, and un- 
favourable weather conditions. 

^ Quoted by Walley, Journal of Oomp. Path, and Therapeutics, VoL I., 
page 119. ■ 
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Probably the best account of tlie diseavse is the one foiiiHl 
in an article by the late Professor Walley,' who quoted 
Siiiionds to the above effect^ but declared liis owri^ convic- 
tion that the disease was contagions and donhtless doe to a 
inicro-organism, though possibly tavoiired by sev(‘,re weather. 

As there is abundant clitiical evidence tliat the (lis(*.ast^ is 
a contagions one, there cannot at the |)reseiit day l)e any 
doubt that it is bacterial or micro-parasitic in its natiire, 
blit, as is usually the case with diseased conditions which 
have their starting point in the skin or lining membrane of 
the month and do not cause internal lesions, there is great 
difficulty in determining what particular organism is the 



actual cause of the disease. The nature of this difficulty 
will be understood when it is said that both skin and mucous 
membranes are always contaminated with bacteria, and tiiat 
these often invade and multiply abiinclantiy in superficial 
lesions although not themselves the actual cause of the 
disease. 

Cases of malignant aphtha may be met witli at any season 
of the year, but serious outbreaks are confined to the winter 
and early spring, and that., no doubt, led to tlie supposit^ion that 
bad or severe weather is a factor in theq;;atisati()n of the disease. 
'There is, liOAvever, another explanation of the seasonal p 3 i 3 “ 
valence . of the disease, viz., that the conditions foi‘ its spread 
are most favourable in a flock of ewes and young Iambs. 
Indeed, the disease is very rarely the cause of any serious loss 
among other classes of sheep. 

^ Zoc, (lit. 
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Usually, the lesions in lambs are confined to the lips and 
month, and in ewes to the udder and teats, though soi*es may 
form on the lips and mouths of ewes also. Unless a very 
sharp look out be kept, these lesions usually escape detection 
until they have been converted into raised sores coA^ered by 
lirownisli, crusts or sca])s, but the earliest stage on the skin of 
the nose or lips is one in which the- part becomes swollen, hot, 
and tender, while at one or more circamscribed raised spots the 
epidermis becomes rough and slightly moist from escaping 
licprid. This liquid tends to dry up between and around the 
roots of the hair, and in this Avay a distinct scab, or crust, is 
soon prodoced. Forcible detachment of the scab exposes a 
wart-like elevation with a raw red surface, Avhicli readily bleeds 
but soon becomes coA^ered again Avith a second scab. It has hot 
been possible to follow Avith the same precision the course of 
the much rarer lesions on the tongue. On the teats and udder 
the course is the same as on the lips, but the sores here are 
often larger and may he converted into ulcers, while healing 
is retarded by the displacement of the crusts in the act of 
sucking. The lesions usually attain their full development 
Avithin a few days or a Aveek, and healing gradually takes place 
under cover of the scab, which eventually falls off, leaving a 
hairless spot. _ ^ ' 

Altliough the common seats of the disease are those 
mentioned above, sores are occasionally formed on other parts 
of the skin in young lambs, and in ewes inside the thighs. 
Tiie uncomplicated disease is seldom or never fatal, but it 
often occasions a serious loss of condition through interference 
with sucking and mastication. When the disease makes its 
appearance in a flock it may spread rapidly, and, although it 
is not certain, it appears to be probable, that it is transmitted 
solely by contact between a sore and healthy skin or mucous 
membrane. In this way it may spread by the mutual rubbing 
of noses, or by feeding of diseased and healthy out of a common 
trough. The lesions on the teats and udders in the ewes 
a|>pea,r to be always ascribable to contact Avith sores on the 
noses and lips oi: the ])reviously diseased Iambs. 

' - During the past year an exceptionally severe .outbreak of 
this disease occurred in a flock of. Hampshire Down ewes and 
Iambs on the Home Farm of Mr. E. W. Stanyfortb, Kirk 
Ham:merfcon Hall, York, and as the reported symptoms were* 
in some respects unusual, visit Avas paid to the flock by 
Professor Macqueen. Plis investigations shOAved that the 
ilisease Avas undoubtedly malignant ' aphtha, but that the 
mouth and lip lesions were 'exceptionally severe in the ewes, 
and in a considerable nu.mber of cases were accompanied by 
foot lesions. The latter usually set in about a Aveek or ten 
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days after the disease liad made its appearance on the lips, 
the onset being nsnally sudden and the lameness intense. 
Examination at this stage sbowe<l, s^vel]i]lg a,nd icmderneBS ot 
the coronet, and signs of inflainmation or actual RU])|)Tiratio}i 
between the claws. The foot infection appeared to IniYe had 
its starting point in connection with tlxe thin skin between 
the claws, and when suppuration occurred the abscess foilned 
in the so-called inter-nngnlate gland. Eecovery generally took: 
place, but in a few cases the indamniation and suppuration 
spread to the joints of the foot, and the animal had to he 
destroyed. 

It is not easy to say why in this outbreak there were so 
many severe foot cases, though there is no doubt that in 
all such cases the primary lesions are those about the mouth, 
and that the feet become infected through being brought into 
contact Avith the sores on the lips. 

Recovery from an attack of this disease leaves the aiiiinal 
immune for an undetermined period afterwards. TJie im- 
munity appears to be acquired before the lesions have actually 
healed, and this is the probable explanation of tlie tact that 
Avhen a pregnant eAve has an attack and immediately 
afterwards drops her lamb, the latter may contract the disease 
without causing any infection of the teats or udder. 

Treatment of the sores is not very satisfactory, and it is 
probably best not to attempt it in the case of those about the 
mouth, as they heal naturally. The most serious lesions are 
those which form on the teats, for, although these also tend to 
heal naturally, recovery is much delayed l)y the mechanical 
irritation of the iamb’s mouth in sucking. Cleanliness and 
a free use of boracic ointment is probably the best treatment 
for these. When the disease attacks the foot the latter should 
be kept as clean as possible, which is best secured by removing 
the animal to a grass field Avhen practicable. If a definite 
abscess has formed between the claws it ought to be iaiuied and 
the matter pressed out, the foot being afterwai*ds immersed in 
a dilute solution of carbolic acid or other disinfectant. 

Here, as in alt other cases, prevention is better than cimi. 
No extensive outbreak can over occur exce|)t through tln^ 
neglect of precautions, for which the necessity is ol)vlon8 as 
soon as it is recognised that the disease is a contagious one, 
^Shepherds should be enjoined to keep a sluirp look-out for 
evidence of the disease be:fore or during the lambing s(uisoii, 
and even suspicious cases ought to he promptly removiul from 
the dock. If any treatment is attempted it ought to l)e 
entrusted to some other person than tlie shei)herd, for otlier- 
Avise the hands of the latter may be a source of infection 
among the young lambs. Lastly, it ought to be remembered 
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that tlie disease is one which human beings can contract if 
matter from a sore on a sheep is brought into contact with a 
■wound or abrasion of the skin. 

Stebility tn Cows. 

Sterility in the bovine, as in other species, has a multitude 
of causes, and the defects and diseases which, prevent concep- 
tion may affect either sex. It is not proposed to discuss here 
all the possible causes of unfruitfulness in cows, but merely 
to call attention to what appears to be tlie most frequent caiise 
of multiple cases of sterility, meaning thereby the failure 
of a large proportion of cows in the same herd to breed in the 
same season in spite of service or opportunity for service by 
a sound bull. The intention, therefore, is to exclude from 
consideration not only the occasional cases of temporary 
sterility which occur from time to time in almost every 
large herd, but also all those cases, whether few or numerous, 
in which conception occurs but is followed by abortion. 

During recent years in many parts of Switzerland, and 
also in Germany, sterility among cows has become a positive 
plague, and in l)oth these countries this has been laid to the 
charge of a disease which appears to have first attracted 
attention about twenty years ago. During the last ten years it 
has become alarmingly frequent over large tracts of country, 
as is evidenced by the fact that in 1903 about 90 per cent, of 
th,e 30,000 cows belonging to the members of one Cattle 
Society in East Prussia were affected with it. In the previous 
year an inquiry which was instituted in Switzerland, and 
which extended to 344 herds, showed that (50 per cent, of the 
cows had contracted the disease. 

The disease in question is now generally known as 
“infectiouB granular vaginitis.” It is primarily an acute 
inflammation of the genital passages (vulva and vagina) of the 
cow, and the almost exclusive method of infection is service 
by a diseased or contaminated bull. After such a service 
symptoms of the disease are detectable (when looked, for) in 
frcmi one to three days. These symptoms take tlie form of 
slight swelling of the entrance to tlie genital passages, and 
congestion of the mucous membrane of the vagina and vulva, 
accompanied by the formation of a muco-purulent .discharge. 
After a, few days this discharge is usually sufficietit to cause' 
marked soiling of the under surface of the tail. Very soon 
after the onset of these first symptoms the mucous membrane 
of the vuhui anti vagina assumes a granular appearance, which 
is attributable to the swelling of the minute lymphoid glands 
norn'mlly present in the depth of the memlirane. At first' 
these, granules have, a reddish congested appearance, and 'a 
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size about equal to that of a millet seed. Within a day or 
two they assume a lighter tint, and, according to some authors, 
they may become converted into vesicles which burst and 
leave minute iilcei's. As a rule, however, the granules persist 
throughout the whole course of the disease, which generally 
extends to many weeks or even months. The discharge also 
persists, but during the later stages it usually becomes glairy 
or mucoid in character, and is seldom very abundant. In 
bulls which have served diseased cows a similar inflammatory 
condition may develop in connection with the penis and 
sheath, but in the male subject the symptoms are often so 
slight as to escape notice. Moreover, a bull which has become 
contaminated by serving a diseased cow may afterwards be 
capa])le of transmitting the infectioji by the act of copulation 
although the penis and sheath appear normal. 

The foregoing account of the disease is based on the 
account of it given by Continental authors (Hess, Rael)iger, 
and others), and the question may now be asked whetlier the 
description applies to any disease of the genital organs observed 
in cattle in this country. Reports of several outbreaks of 
contagious vaginitis 'in cows have within the last two years 
come to the knowledge of the writer, and during the past 
year an investigation which was made in order to discover 
the cause of multiple cases of sterility in one herd left no 
room for doubt that the barren animals were affected with 
vaginitis, and the obtainable history made it very probable 
that the disease had been communicated to them by a particular 
bull. This and other cases that have come under notice prove 
that there is in this country an infectious vaginitis of cows, 
and it is only too probable that it is identical with the one now 
so prevalent on the Continent. It is well that British breeders 
should be aware of this, for early recognition of the disease 
when it is introduced into a herd is of the utmost importance. 
Sterility of any considerable number of cows or heifers during 
the same season, or the frequent return of any considcvrable 
number of animals to the bull, should always excite suspicion, 
and lead to a careful examination for signs of vaginitis. Should 
these be detected the affected cows or heifers should if posBible 
be kept apaxd from the others, and the bull wliich has scu'ved 
any of them ought on no account to be used for the service of 
ofher animals. Experience has shown that even when treated 
the' disease in female animals often runs a prolonged course, 
and complete recovery usually requires a period of some 
months. No animal ought to be regarded' as cured until 
the genital passage has hecome 'normal in appearance, all dis- 
charge has ceased, and the periods of cestruni are returning at 
norroal intervals.' 
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Wlieii a bull is known to be contaminated tlio slieatli and 
penis ought to be disinfected several times with intervals of 
a few days, and even then it is always best not to use the 
animal for service for some weeks. When once a bull has 
])eeri. foniid to transmit the disease it is never safe to con- 
clude tliat recovery has taken place until he has served a 
cow witlioiit infecting her. 

Finally, when a new hull is introduced into a herd, it is 
ii coininon-seiise precaution to keep a sharp look-out for any 
indications ol! vaginitis in the first cow or heifer that he serves. 

Koyal Veterinary Oolle.i‘'e, J. McFaBYBAN. 

Ijondon, N.W. 


ANNUAL REPORT FOR 1909 OF THE 
CONSULTING CHEMIST. 

There has been a satisfactory increase this year in the number 
of samples sent, for analysis, by Members of the Society. As 
against 408 in 1908, the number has risen in 1909 to 485. 
The detailed list of these is given at the end of this Report. 
In addition there were 186 samples of milk and 65 of cider and 
perry analysed in connection with the Society’s Country Show 
at Gloucester. 

The most marked features of the year as concerns the supply 
of feeding materials has been a general rise of price in these, 
particularly in linseed cake, and the introduction of a new 
article— Soya bean cake. As regards fertilisers there is no great 
change to record, and the new nitrogenous materials, calcium 
cyanamide and calcium nitrate, have hardly come as yet into 
general iisc3 in this country. 

Reverting to observations made in my last Annual Report, it 
is satisfactory to state that the practice of gross adulteration of 
offals tlxen instanced, has, by the adoption of energetic 
measures, now been put an end to. Attention was drawn to 
the mixing of sawdust axid gypsum and the sale of the mixture 
under the name Shudes,” Bran, middlings, and other offals 
were sixxxilurly found to be. frequently adulterated in this way. 
After careful establishment of the facts of several cases of 
adulteration of this kiml, prosecutions under the Fertiliser's 
anti Feeding ,i8tuifs Act were instituted in differeixt parts of the 
country and lu^avy pexialtit^s against the principal offending firms 
wrvre obtained, witlx tlie hlippy result of almost entirely breaking 
up the trailic in' the spurious material. The Royal Agricultural 
Society of England took a very promineirt part in urging on 
these prosecutions, ilncl it is largely to its exertions that, so 
successful an issue was brought about. 


z2 
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Aiiotlier matter to wiiicli attention way drawn in. laHt years’ 
Kepoi't waB the difficulty that was impending as regards the 
.future supply of kainit and otluvr forms of potash salts for 
agricultural use. It is satisfactory, however, to note tluii the 
fears on this account have not hcen to any considerable extent 
realised this year, and though occasionally (as -will be seen in 
the , present Report) potash salts luive been met with wliioli 
were very hygroscopic in character and could not be store<l 
without hecoiniiig very moist, yet purchases of kainit of good 
quality have been procurable fairly throughout the year, 
although the composition of this has been somewliat different 
to what it used to be in former times. 

Speaking generally, there has been a decided improvement 
in the quality of feeding materials, and little to object to as 
regards the ordinary fertilisers used on the farm. When, 
hoAvever, purchasers have been, tempted by the inducement 
of a low price to buy manures with higli-souuding titles and 
put forward as possessing very particular advantages, there 
has been the oft-repeated need of a note of warning. 

The Annual Report of the working of the “ Fertilisers and 
Feeding Stuffs Act ” has lately been issued for the year 1908. 
It shows an increase over 1907 in the number of samples 
taken ; this being for England 2,314 as against 1,933 in 
1907, but of these only 618 were ‘hformal” samples, 
those in respect of which further stex3S could, if considered 
desirable, be taken. Out of this number there were 46 cases 
which were reported to the Board of Agriculture. In 32 of 
these the Board took no action, and of the 14 cases in whicli 
prosecutions ensued, 12 were successful and 2 failed. The 
prosecutions were confined to five counties only. This is not 
a ‘‘‘great” record, though better than nothing; and it is well 
to note that among the successful prosecutions were sevei*al. 
which had to do with the sale of sawdust and gypsum as a 
substitute for, or adulteration of, offals, and in tlie t^xposiu‘e 
of which the Royal Agricultural Society of England .liud 
shown itself so energetic. So long, however, as the groat 
objections to the working of the Act continne, so long will 
it' fail to effect the objects of its introduction, Cliief asuong 
these objections are : (1) the time limit of ten days, (2) the 
taking away from County Councils of the power, which tliey 
formerly possessed, of prosecuting on their <,>wn' initiative. 

In order to keep Members of thc|^ Society cognisant of tlie 
forms in which adulteration is practii^ed, or to 'bring to tlii^ir 
notice cases of ' inf eriority of quality and the like, while at tlu^ 
same time avoiding the difficulties which might arise under 
the law of libel, the Council resolved a ybar ago to, issue from 
time to time ' to , their Members, for the latter’s private in- 
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formation anxl luse only, circulars setting out the principal 
cases which hah been brought.to their notice. Tliree such 
circulars have been issued during the year, and it is clear 
tJiat, from the interest aroused by them, they have been 
productive of much good, and have kept the Members of the 
Society ac(|iiainted with what is going on, and warned as to 
what to avoid. It is intended to continue the practice of 
issuing these circulars as occasion presents. ' 

Of new mateiials the one that has come most prominently 
into use is Soya bean cake, and this bids fair to largely take 
the place of other feeding materials, the price of which has 
been latel}'^ enhanced by trade conditions. Among fertilisers 
there lias l)een hardly anything new ; for it cannot he said 
that calcium cyanamide and calcium nitrate have as yet found 
their way into regular supply in this country, or been adopted 
by the ordinary farmer in the way that he uses sulphate of 
ammonia or nitrate of soda. That there is, however, a future 
for both these materials — made by the utilisation of the 
nitrogen of the atmosphere, and hence from a practically 
inexhaustible source — must be clearly borne in mind. 
Experiments carried out during the preKSent season at the 
Woburn Experimental Farm and elsewhere have proved 
tlie practical utility of these ; and that, speaking broadly, 
the nitrogen contained in them is just as efficacious as it is 
in the better known forms of sulphate of ammonia and nitrate 
of soda. Tlie wiiole question of their employment turns, as 
I liave before pointed out, on tlie at which the unit of 
nitrogen is procurable in them as compared with the better- 
known salts. IJp to the present the prices of the two new 
materials have been regulated entirely by the corresponding 
prices of their' older competitors, and one probably does not 
know yet what it really costs to produce them in merchantable 
quantities, and consequently at what price they can eventually 
be o:tl:ero(i, I have little doubt, however, from my practical 
(experience with them in the field, that as soon as it can be 
shown to the farmei’ that he can buy his nitrogen in these 
forms more advantageously than 'he can; in the form of sulphate 
of ammonia oi‘ nitrate of soda, he will not be slow to avail himself 
■of tlmm. Until tlien, however, hens wise to stay his hand. 

I now put forward, as usual, the '.details of matters ' which 
have' 'been brought before me in the (examination, of samples 
submitted by^'Members da.ring the year : — 

A. EebdinO' Stuffs. 

I. Linseed Cake. 

' ' The qirice of linseed cake ■ has risen very considerably, 
■thereby causing it to 'be to some -extent less used, and to be 
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‘eplacecl in measure by Soya bean cake or meal. The instances 
)f inferiority or impurity of cakes sold as linseed cake have 
)een but few. Occasionally, liowever, such occur, as 
'exemplified in the accompanying analyses A,” B,*’ C 

[n the two first-named cakes sand was present in excessive 
imount, the quality in ■ each case being also low. 0” was an 
iistance of a cake specially low in quality, though pure. 
Analyses “ D and “ E ” give a comparison of two cakes, one 
D ”) a pure linseed cake, and the other E ”) sold as oil 
3ake,” but represented as being equal to best linseed cake, and 
diey show the need of insisting on the purchase of pure 
inseed cake only. , 



A 

B 

0 

D 

E 

Moisture . 

12-61 

10-98 

10-23 

12-07 

12-92 

Oil , 

^ Albuminous com- 

8-96 

7-75 

6*79 

14-38 

11-28 

pounds . 

26-81 

27-50 

35-37 

26-25 

22*94 

Mucilage, digest- 
ible fibre, &o. . 
Woody fibre 
“Mineral matter 

35-12 

8-42 

36*21 

7-92 

35-02) 
7-15 J 

41-02 

46*55 

(ash) 

8-08 

9-64 

5-44 

6-28 

6-31 


100-00 

100-00 

o 

o 

o 

o 

o 

o 

o 

o 

100-00 

^ Containing nitrogen 

4-29 

4-40 

5-66 

4-20 

3-67 

■■^Including sand , 

2‘34 

3-34 

•05 

— 

— 


0 ” was a cake costing 7L 17s. M. per ton in London in 
January, 1909, the then current price for American-made cake 
in London being 7L 13s. 2d. per ton. 

cost 21. 15s. per ton delivered, and ‘‘E” 21. 7s. i]d. 
per ton, the respective analyses showing that the “ oil cake ” 

“ E ’’ was greatly inferior in value. Moreover, while D ” was 
a pure and good cake, E ” was by no means free from w^eed 
seeds. 

Hydrocyanic Acid {Prussic Acid) in Linseed Cake. 

Though I have specially examined numerous samples of. 
linseed cake in the course of the year for the possible })reseuce| 
of substances capable of developing prussic acid and tlierel>y 
causing harm to stock, there is only one instance in whicli I ''' 
have found this to occur. In the case in question tlie pur- ^ 
chaser noted an unwiliiiigness exhibited by his cattle to take 
the cake (a new del|yery), and, on sending me a sample of it, 

I found that it certainly did develop prussic acid in measurable 
quantity. The cake 'had a distinctly bitter taste and yielded 
•022j:|3er cent., of prussic acid, equivalent to 1*51 grains per Ib. 
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TMs is, however, as I have' said, the only instance brought 
to my notice, and I am of opinion that the possil)ility of harm 
arising from this source has been considerably exaggerated. 

2. Cotton Cake {Undecorticated). 

Cotton cake, though its price has' somewhat increased, has 
continued to be, on the whole, of good qxiality. The class 
of cotton cake generally known as Bombay ” cake has also 
mostly been of improved manufacture. Occasionally it still 
happens that “ Bombay ” cake is substituted for “ Egyptian,” 
but this is exceptional. In one such instance brought to my 
notice, cake had been sold as ‘^Pure Egyptian 97 per cent.” 
at 6L per ton, but I found it to be made of “ Bombay ” seed. 
Though this allegation was at first denied, it was ultimately 
allowed and the difference of value given. It seems that the 
Hull fii'm originally supplying it described it as ‘‘ made of 
Egyptian and other seed.” All such loose forms of guarantee 
should be avoided. 

3. Cotton Cake {Decor ticaied). 

The supply of this has been alike limited and unsatisfactory. 
One looks now in vain for the prime decorticated cotton cake 
of the past, which was so valuable an asset to the farm, and 
there would moreover seem but little hope of a return to 
the former good quality of cake, the present deliveries being 
almost without exception hard and badly decorticated. The 
conditions under which the cake is brought to this country 
and sold (chiefly at Liverpool) are very unsatisfactory, and 
provide no real guarantee for the farmer, inasmuch as there 
exists no limit whatever as to the extent to which fibre may 
be included, or, in other words, no standard of “ decortication.” 
So it comes al)out that one may meet with a cake or meal 
sold as “ decorticated ” but which is really little better than 
“ undecorticated.” Such cases were the following : — 



A 

B 

Mointure . 

9'4B 

11-92 

(')ii . ^ . 

5-92 

7*94- 

‘ Albuminous compounds 

. 22M 

34-87 

Sol u ble car b ohy drates, 

digestible 


fibre, &c. . 

Woody fibre . 

, 32-47) 

. 21-81 j 

39-34 

Mineral matter (ash) 

7*63 

5-93 


100-00 

100-00 

^ Containing nitrogen . 

3-63 

5-68 

® Including sand. 

2-49 

“10 
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“A” was sold at first at <S/. per toii, but tiie |)Drchaser, 
noting that it was dark coloured a,:od Ye;r,y ^4„iiiskyA decliiieil 
to give more tliam. IL pe,r ton for It. On arialysiH it was toiiod 
to have excessive sand, to bcs l^ailiy decorticaterl, a,i]d altog’ether 
hardly eqnal to iiiidecorticated. cake. 

II” was also very badly decorticated, ami contained no 
less than 25 per cent, of lirisk ; it was stated, to be of Ameiicai,! 
“ Refuge ” brand. 

Periivian Decorticated Gotton Cake, 

Several samples of this make of cake have been sent ; tlie 
analyses of two of these were as follows : — 



A 

B 

Moisture ...... 

9-U 

9-73 

Oil 

12-45 

17*08 

^Albuminous compounds . 

40-94 

38-25 

Soluble carbohydrates, ( igestible fibre. 



&c. . . . ... 

26-34 

23*83 

Woody fibre . . . • • 

4-19 

4*13 '' 

'-^Mineral matter (ash) . 

‘ 6*94 

6-98 


100-00 

100-00 

’Pontaining nitrogen 

6-55 

6-12 

^Including sand. . . . 

none 

•10 

These were both of high quality as regards oil, and they 


were also pure. “ A ” was rather hard, but a fresh-looking 
cake; while had a few bits of wool left in it, but .was 
otherwise good. 

Nails^ Pieces of Iron, Se., in Decorticated Gotton Cake, 

Two cases have, during the year, been brought to iny 
notice in which, in a delivery of decorticated cotton cake, have 
been found nails, "pieces of metal, c%c., and which are believed 
to have caused injury to stock. The flattened appeara;nce of 
the nails, <fec., show that they have in most cases passe-d 
through the crushing rolle.rs,, and hence probably came with, 
the seed. It is the practice of seed crushers to ]')ass tlieir seed, 
'after arrival from foreign 'ports, over magnets for tlie |)ijrpose 
of removing extraneous .jnaterials sue!.), as tlie aliove ' that may 
get accidentally among the seed. This is generally smcossful, 
but occasionally, even with the best exercise of (\m\ some 
pieces. of metal may escape removal and so lind fluer way 
through the rollers and ultimately into the cakt% <unl, if not 
noticed, may undoubtedly harm stock. The difficulty is, of 
co'urse, to prove that injury to stock was actually caused by 
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foreign material of tliiw kind, and a veterinary examination 
and certificate is a necessity. Bnt should ever suidi materia] 
be ddected in a cake when breaking it up, the <lelivery st)ould 
l)(^ rejected a,t once and returned to the vendor. 


4. Soya Bean Gake, 

Ab mentioned, this cake, made from the Soya bean, Avhich 
is grown largely in China, and is now being imported mainly 
from Mancluiria, has come very widely into use. It is un- 
doubtedly an acquisition to our list of feeding materials and, 
if fed . with care at first, may safely be used. For milking 
cows, in particular, I think it likely to do well, and I should 
consider it as a fitting substitute for decorticated cotton cake 
rather than for linseed cake, inasmuch as it is, like the former, 
highly nitrogenous in character, while its oil is not so high in 
quantity, as in linseed cake, nor likely to adequately replace 
linseed oil as a feeding constituent. 

The following analyses represent the composition of the 
Soya bean and of a fair average sample of the cake as now 
imported : — 



Soya Bean 

Soya Bean 
Cake 

Moisture 

. 10*41 

11*40 

Oil 

. 17*47 

6*12 

‘ Albuminous compounds . 

. 40*50 

42*78 

Soluble carbohydrates, &c. 

. 22*38 

28*41 

Woody fibre .... 

4*21 

5*70 

Mineral matter (ash) 

6*03 

5*59 


100*00 

100*00 

H^ontaining nitrogen , 

■ . 6*48 

6*86 

1 ncluding sand 

•20 

*37 


In addition to tlu^. cake, there is also sometimes sold a 
“ Soya nural,” which has had the oil nearly all extracted 
by chemical soiv(3nts. 

So far, I have, almost universally found Soya l)ean cake (or 
the meal) to be free from adulteration and sound in condition. 
It is to be Imped that this state of things will continue, and 
also that tlmdower price of it (about GZ. 10s. a ton), which has 
caused it to replace to some extent other feeding materials, 
will not undergo much, advance.' 

The question of the manurial value of Soya bean cake, has 
been frequently raised of late, and, having been asked where 
we wouhl place the cake, in our published tables of manurial 
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and coiiipeiisation values of feeding stuff b (Joiimai R.A.B.E., 
1902, VoL 63, pp. 110-1), Mr. A» D. Hall and myself have 
thought it well" to set out our opinion that Soya bean cake 
should be classed with decorticated cotton cake, to wliicli it is 
equal, or very nearly so, in. maimrial value. .Further ana.lyses 
show that Soya bean cake contains, on the average, ,1‘3 per 
cent, of phosphoric acid and 2‘2 per cent, of potash. 

5. Compound Cakes and Meals. 

As usual, these , have been of varied character, some good, 
some bad. Among the latter was a meal sold as special 
meal,” and costing U. 10s. per ton. 


Moisture 

12*23 

Oil 

3*39 

Albuminous compounds . 

13*25 

Starch, soluble carbohydrates, &c. 

63*33 

Woody fibre . .... 

4*86 

Mineral matter (ash) . . . 

2*94 


100*00 

Containing nitrogen . , . . 

. ' . '2*12 


The analysis shows nothing “ special ” about this, and the 
microscopic examination revealed the presence of polygonum, 
corn-cockle, niger, and other weed seeds in some quantity. 
The other principal constituents were wheat, oats, and maize, 
and any intelligent farmer could make up a better mixture for 
himself, and more cheaply. 

6. Dried Distillers’ Grains ivith Excessive Sand. 

As a rule, dried distillers’ grains are found to be clean and 
good, but one sample was sent me which contained 

Percent 

Mineral matter (ash) I P 18 

including sand , , . . . .9*08 

The price was 51. 10^. per ton. 

7. Castor Oil Bean in Feeding Materiids. 

The presence of castor oil bean in feeding materials litiB 
constantly to b.e guarded against, and, when .fonnd, is, I am more 
than ever convinced (in spite of the' assertions made as to the 
exaggerated importance attached to it), a cause of danger and 
not improbable loss. In one instance referred to me I found 
that in a deliveiy of Soya bean meal came, by accident, one bag 
of 'castor-bean, meal (intended for manurial use). ' It 'was given, 
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along with other foods, to seven horses ; the next day all were 
taken seriously ill, three dying on the second day, and one on 
the day after* 

. 8. Miscellaneous Feeding Materials. 

Caineliiia cake, Lupins, “XJveco,” ‘‘ Hominy feed.” 


Analyses of these materials were : — 





Camelina cake 

Moisture .... 



8-98 

Oil 



12-42 

^ Albuminous compounds 



35-56 

Soluble carbohydrates, digestible fibre, 

&c. 

26-24 

Woody fibre 



9-62 

^Mineral matter (ash) . 



7-18 




100-00 

1 Containing nitrogen , 



5-69 

'including sand . 



1-95 


Lupins 

“ Ui’ooo ’ 

’ “ Hominy feed 

Moisture .... 

16-03 

11*93 

9-63 

Oil 

5-26 

4-63 

8-95 

^ Albuminous compounds 

33-62 

9-50 

11-62 

Starch, digestible fibre, d^c. 

I 42-25 

f 71-07 

I 6fi-86 

Woody fibre 

t 1-53 

^Mineral matfcer (ash) . 

2-84 

1-34 

2-94 


100-00 

100-00 

100-00 

' Containing nitrogen . 

6-38 

1-52 

1-86 

^ Including sand . 

■06 

•04 

, -14 


Camelina cake is made from the seed Camelina sativa 
(Gold of Pleasure), which frequently occurs as an impurity 
in linseed cake. The cake cost 61. 5s* per ton in HnlL It 
contained too much sand, but in addition I found that it 
varied much, some pieces sent me ■being of camelina seed 
only, while others were made from rape seed, or contained 
admixture of rape seed. . 

Lupins are used to some extent for sheep in Norfolk and 
Suffolk, but they need to be fed very carefully, and should only 
be given in quite small quantity at first. At best they must be 
considered rather a risky ” food. 

The other two materials were products of maize, and clean 
and good of their kind. , • ■ 
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B* Fbrtilibebs, 

1. Dissolved Bones, 

An excellent sample ms the following 

Moisture 'SB 

^ Organic matter and water of combination . 27*10 


Monobasic phosphate of lime . 

10*97 

Equal to tribasic phosphate of lime 

. (17*18) 

Insoluble phosphates. .... 

19-90 

Sulphate of lime, &c. .... 

31*85 

Insoluble siliceous matter .... 

•60 


100-00 

^ Containing nitrogen 

2-89 

Equal to ammonia 

3*51 


This cost 5L 4s. per ton delivered, in Hampshire, and must 
be considered as excellent value. 

2. Potash Salts. 

A Member sent me a sample of the above which had been 
invoiced to him as “Kainit (crude potash salts)” at per 
ton, with a guarantee of its containing 12 per cent, of potash. 
Its analysis was : — 


Moisture . . . . 

1'26 

^ Sulphate of potash .... 

: 25-76 

Magnesia and soda salts, & g . 

72-98 


100*00 

^ Containing potash . 

13*91 


I found this to be very hygroscopic, and after a, short 
time’s exposure it became very moist and would have heeu most 
difficult to apply to the land, Fuller examination of it 
showed it to contain considerable amounts of cliloridti ajul 
sulphate of magnesia as well as common salt. Tliougli nnlilo: 
the kainit of old, the description, crude potash sails,” would, 
I presume, cover the sale, but purchasers should be on thcdir 
guard against buying such salts. 

3, Baps Meal with Excessive San/L 

Rape meal, sold for manurial use, unfortunately' often 
contains excessive sand. One sample sent me had 


Sand . 


r«'U* cent. 

12*89 



Annual Report for 1909 of the Consulting Chemist. 349 

4. Soot 

Samples sold under this name are, as I have pointed out 
before, of very variable origin and quality* One such sent 
me was the following : — 


Moisture . . , . . . . . . 33’ 17 

^ Organic matter and salts of ammonia . , 44*95 

Oxide of iron, &c. ...... 10*89 

Siliceous matter . . . . . . 10*99 


100*00 


^ Containing nitrogen ..... 1*02 

Equal to ammonia 1*24 


This material cost 266** per ton, a figure greatly in 
excess of its value. 

5. Lime. 

Attention has, and very rightly, been much directed to the 
use of lime, and to the value of which the ’Woburn Experi- 
ments so amply testify. It would seem that the attention 
of traders also is being more directed to the production of 
good samples both of ordinary and of ground lime. Still, 
ixiuch variation exists among these, as the following analyses 
show ; — 



A 

B 

C 

Lime . . . . . 

, 91*92 

66’57 

91*00 

Oxide of iron and alumina 

1*13 

6*37 

2*29 

Carbonic acid, magnesia, c^^c. 

3*56 

6*23 

2*27 

Insoluble siliceous matter. 

3*39 

20*83 

4*44 


100*00 

100*00 

100*00 


‘*A” and were excellent samples. The latter came 
from Sussex, and cost 18s. per ton delivered. ‘‘ B ” was much, 
inferior, l)nt still cost 16s, per ton delivere<l, in Shropshire. 

Tlie following is an analysis of lime ashes ; these cost 
only 2.^. llcl. |)er ton delivered, and, though of low quality, 
must 1)0 considered worth getting. 


Moisture, loss on heating, <S:.c. . ' . . . 49*43 

Lime ' 29*62 

Oxide of iron, alumina, carbonic acid, &c. . . 14*27 

Insoluble' siliceous matter . , . . 6*68 


100*00 
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G. Tanyard EefuM. 

On a farm in Kent, tanyard refune "wub a.ii(l a 

sample sent me for analysis gave results as follows 

Percentage of — 

Moisture 

Mineral matter ^ ‘ I 

including sand ...... .-ftd: 

Nitrogen ........ 4^55 

- Equal to ammonia ...... tr52 

The price was oO.sr. per ton, but the material was in bad 
condition and difficult to handle, so that the price must be 
considered rather above the real value. 

7. Road Scrapings. 

Where emplo^’^ed for improving the mechanical condition 
and texture of land, road scrapings may be often advan- 
tageously used, but their direct manurial value is, as a rule, 
but small. This is shown by the following analysis of a 
sample of road scrapings, a contract having been entered into 
for the taking of these at the rate of Ih a mile throughout the 


year : — 

Moisture 13'40 

’ Organic matter . . . . . . . 3 ‘01 

Oxide of iron and alumina .... 4*13 

Lime ‘50 

Phosphoric acid . . . . . . *20 

Sand 77-33 

^ Containing nitrogen 4)86 

Equal to ammonia . . . . . , *104 


This, it will be seen, was little better than, if equal to, 
ordinary soil, so far as concerns manurial value. 

C. MisoELnANBOtrs. 

1. Magnesia in Soils. 

Ill my last Report I drew attention to a point which had 
engaged me for a considerable time, and on which I have 
carried out, and still am conducting, experiments at tlie Woburn 
Experimental Station. ' I refer to the matter of soils, containing 
magnesia in excess of the lime in them, and in snob, cases I 
have frequently, if not universally, found that crops will not 
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thrive xinifomily well. I now append further analyses of soils 
which illustrate this * 


(Soils dried at 212^ F.) 
Organic matter and loss 

A 

B 

C 

D 

Oil heating . 

5'66 

5*05 

5-24 

11*95 

Oxide of iron 

2-69 

2*36 

5*24 

5-91 

Alumina 

4*38 

3'85 

7-17 

6-72 

Lime .... 

1-05 

•23 

•66 

•73 

Magnesia 

1*99 

P53 

2-32' 

•80 

Potash . . ” . 

’47 

•38 

P72 

•39 

Soda .... 

•26 

•26 

P53 

•23 

Phosphoric acid . 

*08 

•06 

•22 

•17 

Sulphuric acid 

Insoluble silicates and 

‘05 

•10 

•10 

•07 

sand .... 

83-37 

86-18 

75*80 

73*03 


100*00 

100-00 

100*00 

100-00 

Nitrogen 

•114 

•234 

•154 

•418 


“A” and “B” were soils from Staffordshire, and it was 
complained that, though basic slag had been applied and also 
farmyard manure, the grass would hardly keep any stock on it. 

C ” was a soil from Worcestershire, and on it oats would 
not grow properly. This, indeed, had been the general ex- 
perience on this field with corn crops during recent j^ears. 

Lastly, “ D ” was from a field in Gloucestershire, and 
here grass would not grow properly, and the herbage was poor 
and wiry, containing little or no clover. 

2. Waters, 

{a) Water attacking gal vanised iron pipes. 

(&) Water with excessive nitrates. 

The analyses of samples such as the above were : — 



A 

B 


UrnK. per gal. 

QrnK. per gal 

Total solid residue . 

16-52 

106*40 

Oxidisable organic matter . 

•40 

•60 

Nitric acid .... 

none 

40-60 

Chlorine , . , , 

3-04 

2-64 

Equal to chloride of sodium 

5-01 

4*34 

Free ammonia . , . 

. trace 

-001 

Albuminoid ammonia 

■003 

-005 


In the first case the water came from the edge of , the 
Bagshot sands and the Reading beds. Galvanised iron pipes 
used for conveying the water were found to be rapidly 
attacked, and symptoms as of poisoning were produced in those 
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drinking the water. I found it, nn CAJuniiuition, to act strongly 
oil zinc, also on Jead, Init to only a sliglifc* extent on iron. 

In the case ot th<,i water ‘‘•B” I was at a. loss at first to 
account for so high a proportion of nitrafes, but iiltiniutely 
I ascertained that tlie well was sunk in a liop-tiold on which, 
large quantities of shod<ly ha<i been used for mjiny years, iluj 
drainage from the shoddy-salurated land, I'lassing, no doubt, 
into the 'Well. 


List of samples analysed on behalf ,of meinliers of tlie 

Society between December 1, 1908, 

and Noveinlier 30, 1909 

Linseed cakes 


Undecorticated cotton cakes . 

2d 

Decorticated cotton cakes 

11 

Compound feeding cakes and meals . 

74 : 

Cereals 

31 

Eice meal 

r> 

Pea meal 

1 

Dried grains 

4 

Superphosphates .... 

22 

Dissolved hones .... 

. ' d 

Compound manures .... 

15 

Eaw and steamed bones . 

12 

Peruvian guano .... 

5 

Fish, meat, and bone guanos . 

13 

Basic slag 

23 

Nitrate of soda .... 

3 

Sulphate of ammonia 

5 

Potash salts 

7 

Shoddy 

19 

Eefuse manures .... 

3 

Lime . . . ... 

7 

Soot 

5’ 

Roots ' ^ . 

. . 1 

Hay. , 

2 

Waters 

97 

Soils 

Id 

Milk, cream, and butter , 

12 

Sewage sludge. 

4 

Miscellaneous 

19 

Total 

, 485' 

J. 

Augubtits Vomlokto* 


22 Tudor Sti'cet,' 

Loudon, E.O» 
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ANNUAL REPORT FOR 1909 OF THE 
CONSULTING BOTANIST. 

The number of inquiries since tbe last Report, that is, from 
December 1, 1908, to December 31, 1909, amounts to 370. 
Tlie majority of these inquiries dealt with seeds for pastures. 
One hundred and fifteen samples of different species of grasses 
were examined and tested, and fourteen samples of clovers 
also. The quality of these seeds was very satisfactory. More 
attention is being paid to the kind of plants which should 
be used in laying down or improving land for golf-courses, 
tennis-courts, and pastures. Thirty-nine prescriptions have 
been supplied for such purposes. 

Weeds. 

Members were informed as to the names and properties of 
various weeds, and directions were given how to treat them. 
Two cases of the appearance of smooth brome grass (Bromus 
racemosus Linn.) in winter oats have been reported on. The 
strange notion that this grass is a reverting of the cultivated 
oats to its original form is still entertained by not a few farmers. 
A case had previously come before me in which the farmer 
was informed by the seed merchant that the pure oat seed 
was going back to this its primitive form. In one of the cases 
submitted to me this year, the sender assured me that the 
seeds attached to the roots of two plants of brome grass sent 
were those of the oat, and that a neighbour had obtained a 
specimen in which a brome grass and an oat grew from the 
same seed. It is hard to get rid of a wide-spread popular 
error like this, but the member, when the differences of the 
two plants were pointed out to him, and he learned that these 
differences were as great in the vegetable kingdom (though 
not so obvious) as those between the cow and the sheep in the 
animal kingdom, was satisfied that the popular notion was 
an error. 

AEGE'HTINE CEBTIFIOATES. ' ' ' 

Fifteen certificates in regard to the purity of seeds intended 
to be exported to the Argentine Republic were issued. 

PhAyo? Diseases./ 

1 ;: The diseases investigated ■ presented no novelty; all had': 

been described, and most of them figured in former Report A 
Several cases of clover sickness” caused hy Sderoiinia 
foUormn occurred (Journal, 1898, page 753, and 1303, 
von. 70 . , , L'(A,A/:/y' 
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376). In one case in which, the farmer carried out a six-years’ 
rotation, following wheat, roots, and oats by a three-years’ 
pasture, has this year found the red clover in the pasture 
entirely destroyed by this fungus, though the neighbouring 
fields of clover were quite healthy. 

Diseases of wheat were found to be caused l>y Septoria 
Graminis^ Gladosporiuni Herharimh and Hdminthosp()ri%m% 
gramineum. Cases of rust on wheat and grass were examined. 
The latter occurred in a plot sown in the spring. The grass 
grew well, but in September it suddenly became quite yellow 
with the rust spores, while no such disease was detected in 
the neighbourhood. In the shrubbery not far off there were 
many Mahonia shrubs, which, like our barberry, is a host of 
the smut fungus in an earlier stage of its life. 

Potato Diseases. 

Several fungus attacks of potatoes were examined. Tubers 
. covered with the warts figured in the Journal, 1904, page 264, 
were received. They supplied no more information as to the 
cause of the warts than was given in that Report. Specimens of 
British Queen ” potatoes which were being germinated had 
the sprouts covered with something white looking like hoar 
frost. This was found to be due to the spores of a Fusarium 
which had attacked and was destroying the young sprouts. 
In Staffordshire a field of potatoes was so badly attacked in 
Jnij hj Macrosporium Solani that nothing could be done to 
save the crop. It was too late to gain anything by spraying. 

Some apples received in the autumn were being destroyed by 
bacteria. It was recommended that the injured apples should 
not be left in the orchard. The injury, often found in apple 
trees, caused by Nectria^ was sent from Wiltshire. It was 
recommended that the diseased branches should be cut away 
and burned, and the trees should be whitewashed and watched 
for any spots that might appear, and that tliese be removed. 
Prom the same county were sent leaves of peach ami plum 
attacked by the shot-hole fungus, Cercospora (nrcimimsa. It 
was suggested that the young' ' leaves should, in spring, be 
sprayed with a dilute solution of ammoniacal copper carbonate. 

P0IS03X0TO PbANTS. 

Two cases of supposed injury to cows were investigated, 
A field in Gloucestershire had the reputation of causing" 
abortion. The field was visited '.and carefully examined. 
There was nothing in th^' herbage to account for the evil, and 
in prosecuting the inquiry no 'case of abortion was certainly,^ 
discovered. The origin of the rumour was traced to a former ’ 
tenant who had got notice to leave. It was recommended that 
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gravid animals might, without fear of danger, he placed in the 
field, and so kill the rumour. In the other case cows suddenly 
became paralysed, and in a few days died. The post-mortem 
examination showed acute inflammation of stomach and 
bowels, and this was attributed, of course erroneously, to their 
eating rye-grass. 

William Caubxjthbbs. 

The Laboratory, 

44, Central Hill, Norwood, S.E. 
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The subjects on which the advice of the Zoologist has been 
asked during the past year have covered a wide range, as may 
be gathered from the following notes, in which they are grouped 
under the headings of corn crops, root crops, other farm and 
garden crops, forest-tree pests, fruit pests, and parasitic diseases 
of animals. 

Any seasonal peculiarities are generally reflected in the 
applications made to this department, and the past season was 
noteworthy for the extensive failure of the oat crop, and for 
the multitude of blight insects which occurred in various plants. 

A new asparagus pest is noted, and some rather unusual 
attacks by already known insect pests are alluded to. 


OoBN Crops, 

A remarkable feature of the season was the extensive failure 
of the oat crop, due in most cases to the work of the frit-fly, 
though eel-worm disease (‘‘tulip root”) was also prevalent- 
Other corn pests do not appear to have been particularly active, 
though a few cases of wheat-bulb fly, and of corn saw-fly were 
reported, and the* omnivorous “ leather- jacket ” grubs did 
considerable harm. An account of the prii\cipal corn-crop 
pests was given in the Zoologist’s Report for 1900 (see R.A:S.E.’ 
Journal, Vol, 61, page 744), 
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The difficulty with corn pests is this, that when the presence 
of the pest is observed the harm is almost invariably already 
done» No conceivable treatment will restore oat-plants wliidi. 
have been killed by frit-fly maggots. Occasionally, if a crop 
is seen to be doing badly at an early stage, a dressing of some 
forcing manure will enable some of the plants attacked to 
survive the injury done them, and will so minimise the loss, 
blit beyond this, any remedial measures are impossible. Pre- 
ventive measures, therefore, alone remain, and even hc^re it has 
to be borne in mind that the pest is by no means certain to 
recnr to the same extent the next season. It nniy be much 
reduced by a concomitant increase in the insects which prey 
upon it, and the weather conditions may not favour it. Still, 
any measures for its destruction which can be conveniently 
adopted in the ordinary coui'se of cultivation are clearly desir- 
able, and the first point to be considered is the whereabouts 
of the pest when the crop is carried — ^whether the pest is carried 
away with the crop, or left behind in the stubble. In the case 
of Hessian fly, for instance, most of the insects are carried from 
the field in the straw, and quantities of the ‘‘flax seeds” may 
be found and dealt with in the process of threshing. With 
frit-fly, since the maggot works at. the bottom of the stalk, it is 
the stubble which demands attention. Ploughing it in deeply 
with a skim coulter is certain to account for such of the flies as 
are still in the chrysalis state at the time of harvest, but the 
chrysalis stage is not long, and many will have already emerged 
to lay their eggs on wild grasses. The only way to destroy the 
whole brood would be to plough in deeply in June, and this 
plan should be adopted in the case of very bad attack, where 
there seems little likelihood of obtaining a crop worth reaping. 
Finally, early sowing is desirable if weather conditions at all 
admit of it. It is always the late-sown crops which suffer most. 

Root Chops. 

The root crop pests inquired about presented few points of 
special interest. “Leather-Jacket” (the grub of the crane-fly, 
Tipula oUracea) was the pest most freqtiently complained, of* 
It has frequently been dealt with, in these 'Reports, and members 
may, be referred to the Journal for 1908, page 327, for an account 
of It. -There were cases of attack by root-maggots {Anihomym)^ 
mangold-fly,, turnip gall-weevil, and, millipedes. ' Mangolds 
appeared to 'be the crop wli’ich' suffered' most, and it was in, 
'Connection with these roots that a curious case of,' “ mistaken 
identity ” 'occurred. A 'number ot ' beetles sent fr^m a mangold 
crop proved to be the “.sexton beetle,” NecrophoA^vestiffaton 
This 'insect is, of course, a 'carrion 'feeder, and quite harmless' ^ 
to vegetables, and 'its presence 'was explained' by 'the fact -that 
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there' were a large number of dead moles in tlie field and the 
beetles were engaged in burying them to provide food for 
their grubs- 

Another unusual circumstance was an attack on a beet crop 
by the garden chafer, Phyllopertha horticola. This is an insect 
of very catholic tastes, and well known in the garden, where it 
eats the leaves of various trees, but I have not previously met 
with an attack by^ it upon a farm crop. 

Othese Farm and Garden Crops. 

Most of the pests complained of in this section were Aphis 
or blight insects of various species. Many of them, especially 
the bean-aphis, were exceedingly troublesome during the past 
season. 

The pea-thrips apparently did much, less harm than in the 
previous year. This might, perhaps, have been anticipated, 
for thrips attacks are usually most severe in particularly dry 
weather. ' Further investigation of such cases as were met 
with did little more than confirm the observations given in the 
Zoologist’s Report for 1908. Eggs were sought for in vain in 
any other situation than inside the stamen-sheath of the flowers, 
but here they could be met with without fail in every case of 
attack. As before, topping ” the peas as soon as the disease 
was noticed had a decidedly beneficial effect. In one case a 
large number of Chalcid files were observed on the pea flowers. 
Many of these flies are parasitic on insects, and it is highly 
likely that these were destroying the thrips grubs by laying 
eggs in them, though this was not absolutely proved. The 
peas upon which they were seen were not greatly injured by 
the thrips, and produced a good crop. 

In June some extensive asparagus beds in the north of 
England were found to be suffering from a pest which appears 
to be entirely new. This was a surface caterpillar” which 
was identified, as the larva of the moth Agrotis prmmx^ 
and the identification was subsequently verified by breeding 
out some, of the'^'-caterpillars. Its natural food is the dwarf 
willow, a plant common in the neighbourhood o"f thC' asparagus’ 
beds. , 

Various expedients were suggested and tried, such as the 
eradication of the food-plant from the immediate 'neighbour- 
hood,' and, the use of traps, baited with dwarf willow, placed' 
amoh§,'ihe asparagus* The caterpillars, ho we ver, seemed to find 
the sif&ulent asparagus shoots more temptin,g^ than dhe wild 
food-plant, and continued their depredations* It was not until 
the plan of admitting chickens to the asparagus beds was ttied'/^:' 
that much success was ^ttaitied. They ate the grubs greedily 
■when they were offered to them, and soon began to search .for 
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tlieni on their own account, and the grower ])eiieves that they 
have accounted for a large nnmbcr of the caterpillars. 

An attempt was also made to catch, the moths by the use of 
trap-lamps. As a rule this measure is not a,dvisa.b]e, and 
elaborate investigations by various entomologists have proved 
it to be in some cases not only useless, but hannfiil, for the 
useful insects captured by the lamps often exceed in number 
those that are injurious, wrliile of the latter, many of those that 
are caught are either males, or have already laid their eggs. 
Nevertheless there are cases in which the expedient may be 
worth trying, and in the present instance circumstances seem 
to be favourable. These moths belong to a group strongly 
attracted by light, and the use of the lamps might be coniined 
to the few days during which the majority of the moths 
emerge. Just at this period it is probable that many of the 
moths would he caught and comparatively little harm would 
be done by the topping of useful insects. Caterpillars bred out 
in captivity emerged as moths in the middle of August. 

In September, some specimens of hop cones were sent for 
examination with the complaint that much damage was being 
done by the strig maggot.” In 1891 and 1892 the late Miss 
Ormerod called attention to this pest, but since that time it 
seems to have escaped the observation of entomologists. As 
far as I know, the mature insect whose grub does the injury 
.has not yet been seen and identified. The grub is evidently 
that of a “ midge,” a small fly of the same group as the pear- 
midge (Oecidomyidce). Our present knowledge of the pest 
amounts to this, that in September hop cones are often seen to 
wither and turn brown on account of the work of a small 
maggot which feeds in the strig ” or central stem of the cone, 
and that these maggots leave the cones towards the end of 
September and fall to the ground to bury themselves in the 
soil. As is the case with others of their kind, they have the 
power of ‘‘ skipping,” and can thus distribute themselves over 
a fairly wide at'ea. Apparently it is a wet season pest, for 
severe attacks have nearly always occurred a particularly, 
rainy summer* i ''' 

Even, this meagre knowledge of the habits of the insect, 
supplemented by what we know of others of th,e same group, ' 
indicates quite clearly ' the line which, preventive measures 
must take. Inside the hop cone the grub 'is invulnerable, and 
no amount of washing woxrld be likely to disturb it.' Nor does 
there seem to be any hopeful method of preventing 'the fly 
from laying its eggs in the cones. ' Obviously the one chance 
of destroying it is to treat the soil in some way which shall kill 
the grubs which have buried themselves in,,, it to turn to 
chrysalids* The really important point' which'’' remains to' bu 
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ascertained is whether the chrysalis remains in the soil till the 
following summer when the hops are agaip ready to he attacked 
by the fly, or whether the flies emerge the same autumn and 
continue their iife-h|story on some other plant. In the former 
case there is no particular hurry in dealing with the infested 
soil ; in the latter, any treatment, to be effective, would have 
to be applied as soon as the grubs had gone to earth. 

The inquiry reached me too late for much material to be 
obtained this season. In the specimens sent the grubs were 
few in number and did not show much life. They were 
allowed to bury themselves in soil in a muslin-covered vessel, 
but hitherto (November 10) no flies have emerged. One of 
Miss Ormerod’s correspondents believed that he had derived 
much benefit by admitting sheep to a badly infested hop- 
garden, and allo wing them to tread down the ground thoroughly. 

Forest-tree Pests. 

Many applications for advice have had reference to forest- 
tree pests, including larch-bug, Lithocolletis on Holm oaks, 
Pemphigus bursarms on poplars, a saw-fly attack on haw- 
thorn, and a leaf-miner on holly {Phytomyza ilicis). Several 
cases of rather severe attack of winter-moth on ornamental 
trees were reported. One of the pests most frequently inquired 
about was the beech-scale, Gryptococcus fagi. An ordinary 
paraffin emulsion was generally effective against this pest, and 
the wash advocated by Mr. Gillanders proved very efficacious. 
It is made thus : Take half a gallon of soft water, boil, and 
dissolve about 1 lb. of soft soap and about 1 lb. of common 
soap ; add a handful of sulphur, one pint of paraffin, and about 
the same quantity of turpentine. Then add about four gallons 
of soft water to this mixture. Churn well with a syringe, and 
when cold store away in a stoppered barrel to prevent evapora- 
tion. ■ Apply with a whitewash brush about May, just as the 
larv^ are hatching out, but before application churn well with 
a syringe to ensure the mixture of the ingredients.” 

Fruit Pests. 

The inquiries relating to fruit trees and bushes did not 
present any features of special interest. Many aphis attacks 
were complained of, the black cherry aphis being particularly 
troublesome. Specimens of ‘‘ big- bud” on black currants were 
sent, and the pear leaf-blister mite was also reported. The list 
also included various saw-fly attacks, and some cases of wood- 
boring pests, particularly the goat-moth and the fruit-tree bark 
beetle {Scolytus rugulosm). The wet season was not calculated 
to encourage ‘‘red-spider,” but a few cases of attack on goose- 
berries came to hand. 
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Parasitic Diseases oe Animals. 

A good many of the applicatioiiB for advice received by 
the Zoologist related to the diseases of doiuestic animals, but 
some of tliein would have been more properly referred to the, 
Yeteriiiary Department. Cases were reported of gapes ” 
in pheasants, and of the intestinal worm SclenMomwn 
hyposto 7 nuin in sheep, as well as of warble-fly and siiinierous 
external parasites on various animals. Creatures found living 
in water to which domestic animals had, access were often 
sent for identification with a view to ascertaining whether 
they were likely to be harmful. These included certain 
worms, and the different animals known as water-fleas” 
{Gollmnhola^ Daphnia, &c.), . In most cases the creatures 
themselves were innocuous, but they sometimes indicated a 
somewhat foul condition of the water which rendered it 
unsuitable for drinking purposes, and it is important to 
remember that many of the internal parasites to which 
animals are subject are acquired from polluted water supplies. 

A rather interesting worm sometimes sent in this connection 
is the “ Hair-worm,” known scientifically as Q-ordim, from the 
‘^Gordian knot” into which it ties itself. It is very slender, 
and about four inches long. Its early life is spent as an internal 
parasite of certain water insects — the May-fly larva for instance 
“but when adult it is free-living, and harmless to higher 
animals. For ages a very curious superstition was current with 
regard to it ; it was believed that a horse’s hair, failing into the 
water, became a hair-worm, and later developed into a serpent. 

MtsceliiAneotjs Notes. 

A correspondent who entertains the belief that wasps are 
at least as useful as they are injurious, has, during the past 
summer, taken many wasps’ nests and sent me hundreds of the 
captured wasps to ascertain the species and the kinds of insects 
which the workers are taking to the nest as food for the young. 
The detailed results will probably be published elkiwhere, but 
a few notes on the subject will not be out' of place in the present 
report. 

To the casual observer the wasp appears to be an unmitigated 
nuisance, on account of, the damage it does to fruit. It is not ' 
as generally known as it should be that the wasp-grubs are 
exclusively, reared on insect food, the worker wasps catching 
insects, chewing' them to a pulp, and feeding them 'into tlie 
mouths 'of the grubs in the cells of the Wasps’ nest; Opnse- 
quently,' taking the; whole life of ,va wasp, 'far m,ore inkecijipod*' 
'than fruit food is,, devoured, and if it should prove- that nioS|>f 
the captured insects were injurious, it would follow that #asps 
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do a considerable amount ,of good in a way which- generally 
escapes observation. 

The wasps sent were by no means always of the same 
species ; indeed, four species were identified, vulgaris^ 

K germanica^ V. rufa^ and F. sylvestris. The last named 
generally makes its nest in a tree, but an instance of an mider- 
ground nest of this species occurred among those taken during 
the last season. 

The nests were taken by the cyanide method, and the dead 
wasps were in a good condition for examination. Almost all 
the workers held in their jaws insects in some stage of masti- 
cation. Sometimes they were so crushed as to be practically 
unrecognisable, but in most cases it was at least possible to 
assign them roughly to their proper groups. In no single 
instance had the v^^sps selected a useful insect as prey, and in 
the majority of cases the insects were positively injurious, 
including crane-flies, aphides, and quite a considerable number 
of leaf-hoppers, or cuckoo-spit ” insects. 

As usual, there were several inquiries with regard to insects 
infesting stored products^ or making themselves a nuisance in 
buildings in one way or another. The grain-weevil and its, 
allies, and the timber-boring beetles, were included in this 
category. In one case complaint was made of a small beetle 
which caused great annoyance in a dairy, infesting it in large 
numbers and alighting on the surface of the milk. It was 
identified as Typhcea fumata^ and its presence was explained 
by the storage of hay on the floor above tlxe dairy. These 
beetles are of constant occurrence in hay-stacks, and the case 
could only be met by removing the hay from the neighbour- 
hood of the dairy, or by preventing the egress of the beetles 
from the hay-loft by covering all apertures of communication 
between the two chambers with screens of fine gauze. 

,, Cecil Wabbueton. 


School of Agriculture, 
Cambridge. 
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FIELD EXPERIMENTS, im 

Before entering on a detailed description of the several sets 
of experiments conducted, it is necessary to preface this 
by a brief statement as to the exceptional cliaracter of the 
harvesting season of 1909, one which has serionaly affected 
the returns and caused them to present results in some 
respects quite abnormal. The sowing of the cwn crops was 
satisfactorily carried through, and at much about the same 
time as usual ; but this was followed, as every one knows, by 
an exceptionally sunless spring and summer, together with 
rainfall which, if not heavy, was very continuous. Under 
such conditions weeds grew apace, and the keeping down of 
them, especially on the plots devoted to continuous corn- 
growing, was a matter of great difficulty. Cold, cheerless 
weather prevented the proper growth of the corn crops and 
checked the development of the grain. But this was almost a 
small item when compared with the weather experienced 
about the harvesting period. 

August opened with a heavy rainfall, ’59 in. falling on the 
first day ; on August 2 there were occasional rainstorms also. 
Then followed, until August 16, the most beautiful weather 
experienced all the year, a 'high temperature prevailing 
and no rain. It was this period which did so much to save ^ 
the corn crop,, and, but for it, the harvest results would have 
been deplorable. As it was, farmers were able in some cases 
to secure a fair sample of wheat’ though tb 4 /yield was short 
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Unfortunately this fine period was followed by one of almost 
continuous rain and absence of sunshine. Of the remaining 
fifteen days of the month twelve were wet, the rainfall reach- 
ing *77 in. on August 17 and *31 in. on the SSth. Matters were 
but little improved in September, and when at length the corn 
crops approached a condition something like ripeness, the 
harvesting of them was a matter of much difficulty. A great 
deal had to be cut by hand, and evex'y opportunity Afforded 
by a temporary lull in. the adverse conditions had to be taken 
advantage of to secure the cmm crop as could best be done. 
The result was that the crop could only be stacked in inferior 
condition, and much of it was damaged by weather. Con- 
sequent on this, the grain suffered in the stack greatly, and it 
took, moreover, long to get it even fairly dry and fit to be 
threshed. The harvesting of the wheat crop was not finished 
until September 4, and that of the barley not before September 
21. In many cases the sheaves had to be turned over in the 
field several times before they were fit to cart and stack. The 
result was shown in the threshing, which could not be begun 
until December 21. Even then the corn was not pi*operiy du 
order, and the separation of the corn from the straw was a 
matter of considerable difficulty, so that the results recorded 
must be taken with some allowance, and do not possess the 
full accui'acy attaching to those hitherto recorded. It is 
safe to say that such an untoward season for l^arvesting has 
not been experienced in the history of the experiments since 
their commencement. The effects of the bad season were 
shown very markedly in the valuation of the corn when 
this was done , in January, 1910. The grain was in many 
cases heated and mouldy, and the proportion of small and 
“ tail ” corn was very high. As regards the influence of 
manures, the most striking point is that nitrate of soda 
showed itself by increasing the quantity of straw rather 
than that of grain. The weights of straw, however, must be 
taken with considerable reserve, owing to its very variable 
condition in regard to the moisture it held. 

CONTINtJOUS Geowing.of {STACKTABI) Fimld), 

1909 (33ed Season). 

This, the thirty-third season of experimental work, was the 
third since the introduction of the changes made at the close 
of the third cycle of ten years. No further changes were made 
in the wheat plots with the exception that on plot 2aa the 
small dressing of 5 cwt. per acre of lime was repeated. 

After the usual cleaning and ploughing of the land, farm- 
yard manure was applied to plot lib on October 8, 1908, and 
ploughed in. . The manure had been made during the previous 
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winter by cattle in tlie feeding boxes, and, after being analysed, 
sufficient was applied to give dOO lb. of amino iiia per acre. 
On October 15, 9 pecks per acre ot‘ “ Street’s Imperial ” wheat, 
wliicb had been obtained from. Driffield, Yo.rkB., were di*i.l[ed, 
and at the same time the mineral iiiaimres were given to tlie 
plots to receive them (ph)ts 4, 5, 6, 8, 9, 10a). The wheat was 
well up by Novomhor 5. Oii plot 2a there was, however, no 
sign of a crop by t,h.(i end of the month, and very little on 2aa, 
8a, or 8b. Plot 5a also seemed to be failing, while, in striking 
contrast, plots 2b, 21)b, 51), 8aa, 8bb, to whicli lime had been 
applied in earlier years, showed up well. Even plot 2aa, wliich 
had only 5 cwt. per acre of lime, showed some signs of a crop. 
The limed plots, as before, were marked by the comparative 
absence of sparry, while, wherever sulphate of ammonia had 
been used without lime, sparry was very abundant. Frost and 
snow came at the close of the year and the weak plots got 
even worse. 0 n the other hand, the farmyard manu re pi ot looked 
best of all, and the heavier dressing of lime on plot 2bb seemed 
to be telling. On the plots dressed with nitrate of soda only 
(3a, 3b), the wheat did not tiller out well, and contrasted badly 
with plots 6 and 9 where minerals also had been used. Frost and 
snow came again at the end of February, 1909, followed by rain 
and cold wet weather generally in March, so that the land was 
very wet when April came in. Rape dust (nearly 4 cwt. per 
acre) was spread on plot 10b on March 5, and also sulphate 
of potash put on plot 11a. On April 15 the first half-dressings 
of nitrogenous salts were given, and the remainder on May 12. 
Plot 5b then presented a striking contrast to plot 5a, while 
plots 8aa and 8bfo were a great improvement on the almost bare 
plots 8a, 8b. The wheat came into bloom by June 28, and at 
this time the farmyard manure plot (11b) was decidedly the 
best, the rape dust plot (10b) not looking so well. There was 
little to choose between 10a and 11a. The absence of sun and 
warmth, which was so characteristic of the summer of 1909, 
told greatly against the proper ripening of, the crop, and the 
wheat was much damaged by storms of wind and rain ^ weeds , 
also asserted themselves very, strongly. , The cutting of ' the 
plots' began on August 20, but, owing to bad weather during the ' 
harvesting, the carting and stacking could not be done until 
September 4. Even then, as stated, the crops were not properly ^ 
dry, and it was not 'until December 2I'that a beginning could 
be made with, the threshing, 'and, this was attended '‘^ih 
/difficulty owing to the 'damp stafe of the straw. The proclto 
is given in Table 1., page 366. ' \ 

On; the whole, the yield ■ was ' better than the very un\ 
favourable season^ seemed ■ likely to, give, '' it , not failiiig\ 
materially below the average of the ' third cycle of . ten years \ 
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(1897-1906) since the experiments began. The iiiimanured 
produce ' was 7| bnshels per aci’e, the highest produce that 
with farmyard manure, viz., 27*8 bushels of corn with 33| 
cwt, of straw per acre, whilst next best was the yield of 
plot 5b (minerals and sulphate of ammonia, following the 
application of 1 ton per acre of lime in 1905), this reaching 
23| bushels of corn with 22 cwt. of stow per acre. Rape cake 
(plot 10b) yielded only 1 bushel of corn less, and the plots here 
mentioned gave results well in advance of all the remainder. 

The influence of nitrate of soda in such a season as that 
experienced was by no means a favourable one, resulting, as 
it did, in the production of the most “ tail ” corn, and the 
lowest weight per bushel. Comparing plots 3a and 3b, the 
extra 1 cwt. or so (125 lb.) of nitrate of soda gave only 
4 bushels of corn additional. The omission of nitrate of soda 
on plot 9b for a single year took the produce down to that of 
the unmanured plot. 

With sulphate of ammonia applied, results much as in 
recent years were obtained, there being an absence of crop, 
or a reduced crop, when no lime was given, but a fair one 
in all cases where lime — not less than 10 cwt. to the acre — 
was applied. Plot 5a (not limed), which in 1908 showed a 
reduction of 5 bushels as compared with the similar plot 5b 
(limed), again gave this difference, and this plot is clearly 
showing the need of lime. It is remarkable that on plot 2b, 
the influence of lime, 2 tons per acre, put on as far back as 
1897 and not since repeated, continues to tell, and that here 
sulphate of ammonia can still be quite well given. Indeed, 
plot 2bb, on which the lime application was repeated in 1905, 
has not as yet given a yield equal to that of 2b. The omission 
—on plot 8bb — of sulphate of ammonia for a single year gave 
nothing like the lowering of crop that was experienced when 
nitrate of soda was omitted. 

As between plots 10a and 11a, the use of phosphate on the 
former would seem, as in 1908, to be more necessary than 
that of potash. 

The duplicate unmanured plots (1 and 7) were very 
uniform, and minerals only (plot 4) gave, as usual, a slightly 
lower yield, though in its early stages the corn certainly looked 
better here. 

For reasons already given, too much importance must not 
be attached' to the, weights of straw recorded ; , the straw was 
in too damp and spoilt a condition to make these really 
comparable in all cases. ^ 

The valuation of the corn was carried out on January 20,. 
1910 The wheat, as a whole, was reported on as being below 
average, and' as lacking stren^h and quality.:, 'The condition 
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Table,!. — -Continuous Growing of Wheat, 1909 
{ZZrd 8easo7i). 


(Wheat grown year after year on the same laud, the manures being a|)plied 

every year.) 

Stackyard Field—Pz'odncc per acre. 




Head corn 

Tail 

corn 

Straw, 

Value 

per 

Plot 

Manures per acre 

No. of 
bush. 

Weight 

per 

bushel 

Weight 

chaff, 

&c. 

quarter 
on basis 
of 

34s, &l. 

1 

U nmanured .... 

7-5 

Lb, 

00-7 

Lh. 

43 

C. q. 
7 3 

lb. 

26 

s. 

34 

d. 

0 

2a 

Sulphate of ammonia (=25 lb. 
ammonia) .... 




1 2 

9 



2aa 

As 2a, with 5 cwt lime, Jan., 
1905, repeated April, 1909 . 




4 0 

y 



2b 

As 2a, with 2 tons lime, Dec., 
1897 . . 

13*7 

60*0 

117 

14 2 

0 

32 

0 

2bb 

As 2b, with 2 tons lime (re- 
peated), Jan., 1905 . . 

11‘7 

58*0 

112 

14 0 

24 

31 

0 

3a 

Nitrate of soda(=50 Ib.ammonial 

15'6 

65*7 

201 

IS 2 

6 

31 

0 

3b 

Ni trate of soda{=25 lb.ammonia) 

11-6 

55*7 

154 

18 3 

12 

31 

0 

4 

Mineral manures (superphos- 
phate, S cwt. ; sulphate of 
potash, ^ cwt.) . . 

6’5 

60*7 

39 

7 1 

12 

34 

0 

5a 

Mineral manures and sulphate 
of am monia (=25 lb. ammonia) 

18-4 

60*8 

95 

18 2 

0 

34 

6 

5b 

As 5a, with 1 ton lime, Jan., 
1905 . . . . . 

23‘5 

69*7 , 

95 

22 0 

8 

34 

6 

6 

Mineral manures and nitrate 
of soda (=25 lb. ammonia) . 

13*5 

56*5 

94 

16 0 

15 

33 

0 

7 

Unmanured . . . 

8-0 

60*5 

46 

7 2 

16 

34 

0 

8a 

Mineral manures and (in’ alter- 
nate years) sulphate of 
ammonia (=50 lb. ammonia) 

2-3^ 

60*0 

20 

4 2 

24 

34 

0 

8aa 

As 8a, with 10 cwt, lime, Jan,, 
1905 . . . . 

18*31 

69*7 

129 

18 0 

15 

34 

0 

8b 

Mineral manures, sulphate of 
ammonia (~50 lb, ammonia) 
omitted (in alternate years). 

2*8« 

62*0 

24 

,4 1 

0 

34 

0 

8bb 

As 8b, with 10 cwt. lime, Jan., 
1905 , . . , . 


61*2 

84 

16 1 

17 

34 

6 

9a ; 

Mineral manures and (in alter- 
nate years) nitrate of soda 
(=60 lb. ammonia) 

14-2^ 

56*7 

105 

17 0 

16 

33 

0 

9b 

Mineral manures, nitrate of 
soda (s=50 lb. ammonia) 
omitted (in alternate years) . ' 

7-0^ 

60*6 

48 

9 0 

6 

33 

0 

I'Oa 

Superphosphate 3 cwt., nitrate 
of soda (»26 lb. ammonia) . 

18*5 

■57*7 

118 

14 1 

24 

33 

0 

10b 

Kape dust (™26 lb. ammonia) . 

22‘5 

60*2 

106 

,20 1 

25 

34 

0 

11a 

Sulphate of potash 1 cwt,, ni- 
trate of soda (==26 lb. am- 
monia). 

lid 

68*5 

41 

13 1 

12 

33 . 

0 

lib 

Barmy ard manure (=100 lb. 
ammonia) . 



27*8 

58*1 

43'. 

i) 

33 2 

12 

33 ' 

0 
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Table II . — Continuous Growing of Barley^ 1909 
(SSrd Season). 

(Barley grown year after year on the same land, the manures being applied 

every year.) 

Stackyard Field-Produce per acre. 




Head com 

Tail 

com 

Straw, 

chaff, 

&c. 

Value 

per 

Plot 

Manures per acre 

No. of 
bush. 

Weight 

per 

bush. 

Weight 

quarter 
on basis 
of-' 
29s. 

1 

XT n manured .... 

8*2 

Lb. 

47*2 

Lb. 

37 

C. q. lb. 

8 12 

s. d. 
16 0 

2a 

2aa 

Sulphate of ammonia (=25 lb, 
ammonia) .... 
As 2a, with 5 cwt. lime, Mar., 
1905, repeated April, 1909 . 

6*6 

52*0 

20 

0 2 8 

6 3 9 

23 0 

2b 

As 2a, with 2 tons lime, Dec., 
1897 . . . ... 

11-9 

50*0 

32 

11 3 25 

22 0 

2bb 

As 2b, with 2 tons lime (re- 
peated), Mar., 1905 

30*6 

49*7 

221 

16 2 20 

22 0 

3a 

Nitrate of fioda(=50 lb.ammonia) 

15*9 

61*0 

227 

20 1 27 

22 6 

3b 

N itrate of soda{==25 lb .ammonia) 

14-6 

50*7 

276 

14 2 5 

22 6 

4 

Mineral manures (superphos- 
phate 3 cwt., sulphate of 
potash ^ cwt.) 

7‘7 

47*7 

77 

12 3 6 

16 0 

6a 

Mineral manures and sulphate 
of ammonia (=25 lb.ammonia) 

2*4 

52*0 

12 

1 3 13 

23 0 

6aa 

As 6a, with 1 ton lime, Mar., 
1905 . . . . 

28*8 

51*0 

298 

26 0 16 

22 0 

5b 

As 5a, with 2 tons lime, Dec., 
1897 . . . . 

27*7 

60'7 

184 

23 2 12 

20 0 

6 

Mineral manures and nitrate 
of soda (=26 lb. ammonia) . 

27*2 

51*0 

162 

24 3 5 

22 0 

7 

Unmanured 

7*9 

60*0 

20 

7 3 16 

20 0 

8a ' 

Mineral manures and (in alter- 
nate years) sulphate of am- 
monia (=60 lb. ammonia) . 

7*21 

46*9 

24 

4 2 11 

16 0 

8aa 

As 8a, with 2 tons lime, Dec., 
1897 ... 

27*8' 

60*3 

88 

18 3 7 

1 20 0 

8b 

Mineral manures, sulphate of 
ammonia (=60 lb.ammonia) 
omitted (in alternate years) . 

6*2^ 

48*0 

12 

4 0 3 

16 0 

8bl> 

As 8 b, with 2 tons lime, Dec., 
1897 , . . . ' . . ' . 

17*2« 

. 49*6 

60 

16 3 25 

20 0 

9a 

Mineral manures and (in alter- 
nate years) nitrate of soda 
(s=s:6() lb. ammonia) . 

Mineral manures, ' nitrate ' Of 
soda (=50 lb, ammonia) 
omitted (in alternate years). 

34*41 

50*6 

87 

36 1 18 

22 0 

' 9b 

22-3» 

49*9 

" 79 

16 2 3 

23 0 

10a 

Superphosphate 3, 'cwt., nitrate ■ 
of soda (=25 lb. ammonia) , 

22*4 

60’6 

82 

19' 2 2 

23 0 

10b 

Rape dust (=25 lb. ammonia) . 

24*0 

50*4 

92 

17 0 19 

23 .0 

lla 

Sulphate of potash 1 cwt., hi- 
, trate of soda (=26 lb. am- 
■ ,monla) r‘ 

36*9 

50*2 

131 

34' 3 , 6,' 

'..:22 ;6 - 

11b'" 

Farmyard manure (i=!l00 lb. 
ammonia) „ . ... 

— c «iA 

46*4 

61*8 

106 

37 0 11 

"'-24',: O', 
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of the corn, however, being generally good' for^ the season, 
rather higher values were attached to it than would otherwise 
have been the case. On a basis of 34s. 6d. per quarter of 
504 lb. weight, the best plots were those where sulphate of 
ammonia had been used along with minerals and lime, or 
which ' had been unmanurad, or else treated with mineraln 
only; after these came the rape dust plot. The nitrate of 
soda plots were markedly inferior, and the wheat from some 
of them would not have been taken at all by millers. The 
farmyard manure lot had so much sprouted corn that it lost in 
value, otherwise it would have stood higher in the scale. 

Continuous Gbowino of Babliy {Stackyaui) Fielb\ 
1909 (33bi) Season). 

In these, as in the wheat experiments just recorded, the 
only change of plan was the repetition of 5 cwt. per acre of 
lime upon plot 2aa. The first ploughing of the land was done 
in October, 1908, and the second on March 19-23, 1909. Spurry 
was very abundant on many of the plots throughout the winter, 
notably on plots 2a, 2aa, 5a, 8a, and 8b ; there was less on 2b, 
still less on 2bb, and hardly any on 5aa, 8aa, and 8bb, these 
being limed plots. Farmyard manure, made by bullocks in 
the feeding boxes, was spread on plot 11b on March 18, 1909, 
supplying (as ascertained by analysis) 100 lb. per acre of 
ammonia. On April 12, after ploughing and harrowing of the 
land, 9 pecks per acre of Goldthorpe barley were drilled, 
and mineral manures were applied on April 14 to plots 4, 5, 6, 
8, 9, 10a, and 11a. On the same day rape dust was spread on 
plot 10b. 

The barley came up by April 28, and seemed stronger than 
usual. On May 12 the first half-dressings of the nitrogenous 
salts were given to plots 3a, 8a, 8aa, and 9a, the second halves 
going on on May 20, together with the single dressings for 
plots 2a, 2aa, 2b, 2hb, 3b, 5a, 5aa, 5b, 6, 10a, and 11a. 

As in the case of the wheat, the farmyard manure plot (11b) 
looked much the best, and then came 10b (rape dust). Plots 
2a, 2aa, 5a, 8a, and 8b were almost blank, and plot 21) (lime 
last applied in 1897) was evidently failing fast, for plot 2bb 
(lime repeated' in 1905) looked quite well and spurry was 
almost entirely' absent. Plot 5b was showing a good deal of 
spurry, and it is clear, from the appearance of plots, 2b and 5b, 
as compared with plots 2bb and 5aa, that the 2 tons per' acre 
of lime applied in 1897 are getting nearly ^‘worked out.” A 
characteristic of 'all the plots was the shortness-pf the straw. i 

The sunless summer, with much rain, did nbt 'help to ripeiu 
the barley nicel^q and even the fine fortnight in August was^not ,■ 
sufficient, so that it was not until September 14 that the crop 
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could be cut. Continuous 'bad weather delayed the stacking, 
and the sheaves had to be frequently turned over to dry them. 
Carting and stacking could not be done until September 21, 
and it was December 22 before the threshing could be begun. 

The produce is given in Table II., page 367. 

The crop, though in bad condition and the straw in many 
cases much rotted, was, on the whole, good in weight, and the 
highest yield — from farmyard manure — was 45-|- bushels of 
corn with 37 cwt. of straw per acre, and thus above the average 
'of the previous ten-year periods and greatly in excess of the 
crop of 1908. 

The unmanured produce was 8 bushels per acre, and that 
of minerals only (plot 4) slightly less. 

Nitrate of soda alone gave a poor yield, the extra 1 cwt. per 
acre used on plot 3a showing little more than an increase in 
straw. The better produce of plot 6 (nearly 13 bushels more) 
proves the advantage of using minerals along with nitrate of 
soda. On the other hand, the omission of nitrate of soda for 
a year (plot 9b) did not give the great lowering of crop noticed 
in the case of the wheat. 

With sulphate of ammonia, results much on former lines 
were obtained. On plots 2a, «5a, 8a, and 8b there was hardly 
any crop to speak of. The light dressing of f> cwt. per acre of 
lime gave a small crop of bushels, and, though the influence 
of the lime on plot 2b (last applied in 1897) is going off, 12 
bushels per acre were still obtained, and on plot 5b as much as 
27| bxishels. The further application of 2 tons per acre of lime 
on plot 2bb, and of 1 ton in 1905 on plot 5aa, gave respectively 
30‘6 bushels and 28*8 bushels, while 27*8 bushels were yielded 
on plot 8aa, though lime had not gone on since 1897. 

the use of superphosphate (plot 10a) and of 
^^.✓jmlphaie of potash (plot 11a) a marked benefit attended the 
latter, the increase being as much as 14| bushels. 

Eape dust (plot 10b) did only fairly, and was much below 
the farmyard manure yield. 

The grain was valued on January 19, 1910, on a basis of 
per quarter of 448 lb. , It. was. all found to be of very 
j'''|poor' quality, and only one sample (plot 11b, farmyard manure) 
came ^ any wheye near 'a malting standard. The 'fact that Teed- ; 
'Jng stuffs generally' were dear^ caused a higher value to be put, 
on the grain: than ; would otherwise ,have been the case* Even 
the ' second ,,;best, samples, had, bad cb'rnsdn them, a:o.d were,, of 
no ^ use for 'malting' Those coming lower down in 'the' scale ^ 
were badly w:eathere<L and in some cases, had much, mopldy' 
and rotten corn. It rnmoticeable that farmyard mannre gave 
by no means ^ MgE amount of ‘‘ tail corn, while the weight 
per bushel was '^§mte 'good also. , 

von 70.'"' " ''', BB ' ' 
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Rotation Experiments {Stagkyabd Fielb)^ 1909, 

The arrangement of these experiments continued ' as pre- 
vioiisly. On the upper half the decorticated cotton cake and 
maize meal (the manurial values of ■which during a rotation 
are being compared) were respectively fed to sheep when, 
eating off the swedes grown on the land, while, on the lower 
half, the cake and meal respectively were given to bill locks 
making manure in the feeding boxes, the dung being 
subsequently applied as a dressing for the swede crop. 

The position in 1909, as regards the several rotations (of 
which there are four distinct ones), was — 

TIPPER HALF (Sheep feeding-off Roots). 

RotatioE I. Crop in 1909. Swedes, being the fourth crop since the com- 
mencement of the new plan. 

„ IL „ „ Mustard, being the second crop since the com- 

mencement of the new plan. 

,, III, ,, „ Wheat, being the third crop since the commence- 

ment of the new plan. 

„ IV. „ „ Barley, being the ffth crop since the commence- 

ment of the new plan, and the first of a new 
rotation course. 

LOWER HALF (Duug made by Bullocks and applied to 
Swede Crop). 

Rotation I, Crop in 1909. Swedes, being the first crop of the new rotation 

plan. 

„ IL „ „ Mustard, being the crop of the new rotation 

plan. 

„ III. „ „ Wheat (new rotation plan not yet begun). 

„ IV. „ „ Barley, being the second crop of the new rotation 

plan. 

It may be well to repeat here that the object of the 
experiment is to ascertain, by the two systems of (a) feeding 
cake or corn on the land to sheep, {h) manuring the swede 
crop with dung made at home by bullocks consuming cake or 
corn respectively, what the difference of manurial value is 
between the cake (decorticated cotton cake) and corn (maize 
meal) as tested by the crops actually grown in the course 
of a four years’ rotation. 

It will be seen that, in 1909, on the upper half (sheep- 
feeding) the -first rotation course came to a close, on Rotation I., 
•that Rotation IV. concluded this in 1908, but that on Rotations 
II. and III. the course is not yet completed. Onf'lhe lower 
half (dung applied to swede crop) in no case wds the first 
rotation course concluded by the year 1909. 

Eotation L 1909, Swedes— aft^T^heat ^ (1908)* 

There was so much sparry left on th|, land after the 
removal of the whea-t crop that it^ was decided tO' lime this 
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entire rotation, and lime at the rate of 2 tons per acre was 
put on, April 3-4, 1909. Previous to this the land had been 
ploughed, December 22-28, 1908, and a second time on January 
4, 1909. On June 8 “Invicta” swede seed was drilled all 
over the rotation. 

{a) XJPPEB HALF (Sheep-feeding). 

On this half the swede seed was drilled with 4 cwts. per 
acre of basic superphosphate and 1 cwt. per acre of sulphate 
of potash. A good plant came, and was singled July 10-30. 
Early, however, in August the swedes showed signs of ‘‘ going 
off,” smd this increased as time went on, ‘‘finger and toe” 
being very marked and causing considerable “ blanks ” in the 
crop. The swedes were left until December 6, when they were 
pulled up, the weights being subsequently taken. These are 
given in Table III. 

(h) LOWER HALF (Bullock-feeding). 

The farmyard manure, made by bullocks during the 
previous winter, and then stored, well covered with earth, 
was carted out and spread May 25-28, 1909, after which it 
was ploughed in. Plot 5 had dung made with decorticated 
cotton cake, plot 6 that made with maize meal, while plots 7 
and 8 had dung made with roots, chaff, and hay only. The 
weight actually applied was 4 tons per acre. Swede seed was 
drilled, as stated, on June 8. The swede crop on this half 
was decidedly better than on the upper half, and “ finger and 
toe,” though not absent altogether, was not nearly so prevalent. 

The results are given in Table III. 

Table III. — Botatmi I. Sivedes^ 1909. 


Stackyard Field. 


Plot 

Produce of roots per acre 





UrpEE HALF (Sheep-feeding). 

1 

X. 

c. 

q. 

lb. 

1 

Decorticated cotton cake plot (last fed 
in 1906) 

7 

6 

0 

10 

2 

Maize meal plot (last fed in 1906) 

8 

18 

1 ' 

' 6 

S 

Ho cake or corn „ ,, 

10 

18 

'2 

22 

4 

No cake or corn „ ,, 

6 

11 

1 

2 

5 

LowEE HALF (Bullock-feeding), 
Swedes manured with decorticated 
cotton cake dung, 1909 . . 

10 

12 

2 

0 

6 

Swedes manured with maize meal 
dang, 1909 ' . ■ . 

18 

2 

3 

12 

7 

Swedes manured with dung made 
without cake or corn, 1909 . . 

; 16 

2 

I 

20 

8 

Swedes manured with dung made 
without cake or eOrri, 1909 . 

16 

11 

2 

24:; 
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It will be noticed that neither in the upper half nor the 
lower was there anything to bring out the believed superiority 
of the cotton cak6, whetl^er fed directly on the land or 
whether put on in the form, of farmyard manure. The .in- 
equalities in tlie duplicate plots 3 and 4 were duo to finger 
and toe,” which, indeed, affected the yields of plots 1 to 4 
throughout. . 

Botation II. 1909 , Green crop {Mustard) — after Barley (1908) . 

The land was ploughed at the end of October and beginning 
of November, 1908, and again June 5-9, 1909. Lime at the 
rate of 2 tons per acre was spread over the whole rotation 
April 5-7, 1909. On July 20 white mustard seed was drilled, 
but the crop came up very patchily, and on August 16 fresh 
seed was drilled where the first crop had failed. This 
came better, and the ci’op was cut, carted and weighed 
September 16-17. The results are given in Table IV. 

Table lY.— Botation IL Mustard, 1909. 


Stackyard Field. — Green Produce per acre. 


Hot 

Upper half 1 
(sheep feeding) *| 

,Bot 

Lower half 
(bullock-feeding)’ 



T. 

c. 

q. Ih. 


T. 

c. 

q. 

lb. 

After barley — decorticated 








cotton cake plot . 

After barley — maize meal 

1 ^ 

■i 

3 

14 

2 14 


5 

5 

2' 

0 

plot 

After barley— 'HO cake or 

2 i 

1 

19 

3 14 

6 

5 

3 

2 

2 

0 

corn plot 

After barley — no cake or 

3 

1 

15 

3 m 

7 

3 

16 

0 


corn plot 

4 

1 

12 

2 0 

8 

3 

9 

3 

0 


Though the crop was irregular and patchy, the cake 
manuring (given in 1907) would appear to have “ told ” on 
both halves. 


Botation IIL 1909, Wheat — after Musta^rd (1908). 

The land on which mustard 'Lad been grown in 1908 was 
ploughed ^ October 8-13, 1908, and prepared for wheat, 
which was drilled October 14, 9 pecks per acre of “ Street’s 
Imperial ” wheat, obtained from Driffield, Yorks, being sown. 
Early in 1909 the wheat looked fairly well, but was rnarkedly 
better on tlie upper (sheep-fed) half than on the lower half. 
The crop was cut August 19, but, owing to bad weather, could 
not be carted and stacked until September 7. The harvest 
results quite bore out the appearances of the different plots, 
results are given in Table V. , 
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Table Y,— Rotation III. Wheats 1909« 

Btackyard Field — Produce per acre. 


Plot 


He 

Weight 

aid corn 

Bush, 

Weight 

per 

bushel 

Tail 

corn 

Weight 

Straw, 
chaff, &c. 

Vaine of 
corn per 
quarter 
on 

basis of. 
34s. 6d 


UrrKii irAL.p 












(Sheep-feediug). 

0 . 

q. 

lb. 


Lb. 

Lb. 

0. 

q. 

lb. 

jsf. d. 

1 

Decorticated cotton 












cake plot 

9 

0 

10 

18*3 

65*6 

117 

18 

0 

14 

31 0 

2 

Maize meal plot 

10 

2 

7 

21-6 

54*8 

114 

18 

3 

•10 

31 0 

3 

No cake or corn 

11 

2 

10 

22-7 

57-0 

74 

18 

2 

18 

32 0 

4 

No cake or corn 

12 

2 

15 

24*3 

58*2 

111 

20 

1 

11 

34 0 


LOWEIi HALF 












(Biillock-f eedii i g) . 











5 

No manure 

4 

1 

24 

8*9 

55*9 

91 

10 

2 

0 

34 6 

6 

No manure 

7 

0 

1 

13*7 

68*1 

79 

12 

2 24 

34 6 


No manure 

8 

2 

7 

10*2 

59*3 

76 

15 

1 

11 

34 0 

8 

No manure 

7 

3 

14 

15*5 

56*8 

74 

16 

0 

9 

33 0 


On the upper half (sheep-feeding), the wheat being the 
third crop since the cake and corn were fed on in 1906, there 
appeared to be nothing left to show the believed superiority 
of the cake-feeding. Plot 2, on which maize meal had been 
fed in 1906, gave a larger return, and the feeding without 
cake or coiai still higher results. It is significant, however, 
that on the cake and corn plots the yield of straw was 
proportionately higher. 

Coming to the lower half, the crop was, as appeared 
likely to be the case during the growing time, much smaller. 
But it has to be remembered that this half of the rotation has 
not as yet had any farmyard manuring, and will only receive 
its first application with the swede crop of 1910. 

'When tile wheat came to be valued, that of the unmanured 
plots, 5, 6, and 7, was about the best on the farm, and was 
considerably better than any grown on the continuous wheat'' 
plots. That from the cake and corn fed plots, 1 and 2, 
waS' distinctly inferior in condition, and cpritained, much 
sprouted ” corn. 

Rotation IV* 1909, Barley — after Swedes 

On the upper 'half, the swede crop of. 1908, which amounted 
to about 10 tons, per acre, was supplemented so that roots at 
the rate of 12 tons per acre could be fed off on each plot.' ^ ; The; 
feeding with; sheep, (120) 'began on February 4, 1909, and. 
these had, as additional foods, on plot 1, decorticated ootton 
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cake (920 lb. per acre, or about lb. per sbeep per day) with a 
little (1-| cwt. per acre) clover hay chaff ; on plot 2, maize 
meal (920 lb. per acre) with clover hay chad: ; on plots 3 
and 4, the roots along with clover hay chaff, but with, 
neither cake nor corn. Tlie feeding-on of the roots con- 
tinued until March 24, the land being ploughed up as the 
sheep moved on. 

On the lower half, the sheep ate off the swedes (12 tons per 
acre) with a little clover hay chaff', but with neither cake nor 
corn. The reason for doing this, though cake and corn-made 
manure had been previously used on the land, was that other- 
wise the land would have lost the treading” which experience 
has shown, on land of this light character, to be invaluable for 
getting a subsequent barley crop. But for this the results on 
the two halves of the rotation could not have been properly 
compared. 

On April 14, 1909, 9 pecks per acre of Goldthorpe ” 
barley were drilled all over the rotation, and a very nice crop 
was obtained which continued to be good until the bad 
harvesting weather of the end of August came. The plots, 
however, did not show any marked differences as the result 
of cake or corn manuring, and it was hard to judge how they 
were likely to turn out. The barley crop was cut September 
6-7, and carted September 9 ; but, subsequently, very great 
difficulties were experienced in harvesting the crop. The 
threshing results are given in Table YI., p. 375. 

It will be observed, in the first place, that the crops of 
barley were in all cases heavy, and that, taking them as a 
whole, they were just as good on one half of the rotation as on 
the other. In other words, about the same crop of barley was 
produced when the previous swede crop was fed off by sheep 
on the land as when the swede crop had been previously 
manured with farmyard (bullock-fed) manure. The crop was 
considerably heavier than that of 1908, and it certainly seemed 
as if a maximum had been obtained on the plots where neither 
cake nor corn (either as fed to sheep or as given to bullocks to 
make farmyard manure) had been used, as on those to which 
either food had' been given additionally. This would account 
to some extent for the advantages of 'cake-manuring not 
telling ” in such a year. It is noticeable, however, that the 
higher nitrogenous manuring produced proportionately more 
straw.' 

When the barley was valued, the ba(i.,,co'ndition^ in which 
the crop was harvested told much upon the results. The 
barleys were all very indifferent, as might nave been expected* 
This was e^^ally the case with ploff'l, in which' case it 
was very; a|p|ait to separate the corn the ear in 
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Table VI . — Rotation IV. Barley., 1909. 


Stackyard Field — Produce per acre. 


Plot 


Head corn 

Tail 

com 

Straw, 
chaff, &c. 

Value of 
corn per 
quarter 
on 

basis of 
29s. 

Weight 

Bush. 

Weight 

per 

bushel 

Weight 


Upper half 

C. q. lb. 


Lb. 

Lb. 

0. q. lb. 

d. 


(Sheep-feeding). 







1 

Swedes fed off with 








dec. cotton cake . 

14 2 4 

34'8 

46*6 

69 

32 2 16 

18 0 

2 

Swedes fed off with 








mai;5e meal . 

18 0 14 

30 ‘5 

51*4 

65 

32 1 6 

22 0 

3 

Swedes fed off with- 








out cake or corn . 

15 0 24 

34 0 

50*1 

62 

26 1 10 

18 0 

4 

Swedes fed off with- 








out cake or corn . 

18 2 17 

40-5 

51*5 

58 

32 2 21 

21 6 


Lower half 








(Bullock-f ceding). 







5 

Decorticated cotton 








cake dung plot . 

14 3 5 

32-2 

51*4 

50 

25 1 23 

22 0 

6 

Maize meal dung 








plot . 

19 3 5 

43-2 

61*3 

86 

32 0 12 

21 6 

■ 7 

Dung plot without 








cake or corn 

18 1 7 

40-6 

50*4 

68 

29 1 25 

22 0 

8 

Dung plot without 








cake or corn 

15 1 3 

34*7 

49'2 

56 

25 2 1 

18 0 


threshing, and this probably accounts lai'gely for the seemingly 
low produce of this plot in comparison with the others, for 
there should be no general reason for its produce being lower 
than that of plot 2, especially as the straw is about the same 
in the two cases. 


This concludes the account of the Rotation Experiments 
of 1909, and it is intended when, on all the rotations, a 
full four-years’ course has been completed, to put togetlier 
the results and to set out the conclusions to be drawn from 
them. ' 

GEEEg^-MANUEINa Expebimekp {Lamomm FIMLI)), 1909. 

In this season the green crops were to be grown on the 
different plots, and it was decided to follow them, as before, 
with wheat in 1910. The land was ploughed and winter tares 
were drilled on October 22, 1908, on plots 1 and 2, mineral 
manures (superphosphate and sulphate of potash) being applied 
at the same time to plot 1. The tares came up, but gave only 
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a weak plant will cli; with froBt and snow following early in 
January, 1909, never looked healthy, ho that on April 28, 1909, 
tlie land was drilled again with spring tares. On the satne 
date rape seed was drilled on plots 3 and 4, and mustard seed 
on plots 5 and 6, mineral maniix*es being given to plots 3 and 5. 
The green crops grew well and were pionghed in on Jnne 30, 
a second crop of each being then grown (seed drilled Jnly 27) ; 
this in turn was pionghed in green on September 23, wheat 
being subsequently sown on all the plots. Throughout the 
year the same differences were observed which were noted 
before, viz., the darker colour of the tare land and the more 
‘‘open” texture of the soil as compared with that of the 
mustard land. 


Vaeibtibs Ltjcebnb {Stacktabd Field), 1909. 

This experiment consisted of a comparison of three 
different varieties of lucerne — (A) Provence, (B) American, 
(C) Canadian— which had been first sown in 1905 and which 
continued to give satisfactory crops ; also of other plots sown 
in 1908 with seed that came direct from the Argentine. As 
regards these latter, it was stated in the 1908 report that the 
plots sown with it became without exception attacked by a* 
fungus, Pseudopeziza TrifolvL On this appearing, the crops 
were cut down close to the ground, all stray stalks removed, 
and ground lime ax)plied in the winter at the rate of 1 ton 
per acre. This stopped the disease, and the plant of 1909 was 
free from it. There was, however, so little crop that, after one 
cutting (August 20), the plots were given up and the land 
ploughed. The weights recorded, together with those of 1908, 
were : — 


Variety 


“Ohubut” / , 

“ Buenos Ayres ” . 
“LaPampa” 


Green produce per acre 


1908 


1909 


9 14 

11 0 3 
13 3 20 


T. c. 
2 4 

2 8 

1 19 


q. !b. 
0 12 
3 '' 0 

I, 24 


Thus, of the three varieties, “Buenos Ayres” was the 
best, but, ' dwing to the fungoid attack, none were really 
satisfactory or ^ compared at all well with the Canadian and 
other varieties sown in 1905, and which remained quite free 
from disease although they were in ' close proximity to ' the 
attacked plots. ' 
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As regards these earlier sown varieties^ they continued 
€]iiite good and 3 ?ieided three cuttings each during the year, the 
first on July 7, the second on August 20, and the third on 
November 2. The plots were cleaned early in summer ; weeds 
and grass had begun to invade the Provence ” and 
American ” plots, but the “ Canadian ” remained much 
cleaner and the better crop kept the weeds down. The weights 
of green produce (total for three cuttings) were : — 


Varieties of Lucerne (Stackyard BVeld), 


Plot 

Green produce per acre, 1909 (f omtlx year). 





T. 

c. 

q. 

lb. 

A 

Provence seed 

10 

10 

2 

14 

B 

American seed 

11 

8 

3 

0 

0 i 

Canadian seed . . , 

16 

18 

3 

0 


For the fourth successive year, accordingly, the Canadian 
Lucerne has yielded the largest crop, and the present appear- 
ance of this plot warrants the conclusion that it will continue 
to occupy the ground longer than the other two, which seem 
likely to be soon overrun with weeds. 

Inoculation Experiments with ^‘Nitro-Bacterinb’’ 
{Stacktarb Fielb\ 1909. 

The field experiments on inoculated lucerne and white 
clover, begun in 1908, were continued for a second ‘ year, 
although, as already stated, those with Argentine lucerne 
suffered much from fungoid attack, and were not continued 
beyond the first cutting. The white clover, however, con- 
tinued quite good. It was decided to renew the inoculation 
with nitro-bacterine,” but, the seed having been sown the 
])revlous year, inoculation had to take the form of spreading 
on die plots soil which had been treated with nitro-bacterine ” 
preparation. This soil was spread on the inoculated ” plots 
on June 3, 1909, The first cutting was taken on August 20, 
and the weights obtained are given in Table VIL, page 378. 

The differences of weight shown in one plot as compared 
with another are the result of previous manuring, experiments 
on the manuring' of lucexme having been carriecPon for' 'a 
number of 'years previously on these same plots. 'As between 
the inoculated half and the not-inoculated . half of each plot, 
there was, as regards the lucerne, a general agreement ^ in 
showing that the inoculation, done first with the seed in 1908 
and repeated in 1909 v^ith soil top-dressing, had not beeh in 
any 'way beneficial: This had ' been the ^ similar conelusion 
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Table YIL — Lucerne and White Clover ; seed inoculated and 

not inoculated. 

Green produce per acre, 1909. 






Inoculated 


Not inoculated 




T. 

c. 

(h 

lb. 

T, 

c. 

q* 

3 

lb. 

Argentine Lucerne — Plot 

1 . 

0 

5 

1 

16 

1 

6 

24 


n 

2 . 

0 

16 

0 

20 

2 

'3' 

0 

16 


^ 

3 . 

1 

1 

2 

8 

1 

6 

3 

24 



4 . 

0 

10 

3 

4 

0 

13 

1 

26 



5 . 

0 

18 

3 

14 

1 

8 

1 

7 

n 


6 . 

2 

3 

0 

16 

2 

13 

3 

20 



7 . 

2 

3 

0 

16 

2 

19 

1 

8 



8 . 

3 

15 

2' 

0 

5 

2 

1 

24 



9 . 

3 

15 

2 

0 

4 

11 

2 

20 

5? 

J5 J) 

10 . 

2 

13 

3 

20 

2 

19 

1 

8 

Dutch "White 

Clover 


6 

10 

0 

0 ^ 

6 

17 

2 

0 

Mammoth White Glover 


4 

7 

2 

0 

5 

5 

0 

0 


come to in* 1908. With the white cloYer, however, the results 
were not the same, as there was a small gain with the 
inoculation of the Dutch White Clover, as had been the case 
also in 1908. With the Mammoth White Clover there was a 
loss by inoculation, though the 1908 experiment had not 
shown any. 

It may be noted, in passing, that the two years’ produce of 
the Dutch White Clover came to 7 tons 17 cwt. 2 qr. green 
produce per acre, that of ; the Mammoth White Clover to 
6 tons 11 cwt. 1 qr. per acre. 

Experiment on the Use oe Lime {Butt FtmLONa)^ 1909. 

This experiment, begun in 1908, is to test the value of lime 
in a rotation, applied in the one case as lump lime, at the rate 
of 2 tons per acre, in the other as groxind lime in smaller 
quantity, viz., 10 cwt. per acre. The crop of 1908 was barley, 
and the land (which is poor in lime and subject to finger-amb 
toe”) clearly showed the advantage of xising lime, the ba:rley crop 
being increased by 17 bushels per acre in the first year through 
the heavier application of lime. Red clover was sown among 
the barley, and was the crop for 1909. In Noveml)er, 1908, 
it was quite a nice crop, but in February and March, 1909, was 
much damaged by frost and also by wood pigeons, which, were 
most troublesome this season. It was cut June 10-19, but, 
owing to continuous bad weather, it could never be properly 
harvested, and practically rotted on the ground, so that it was 
useless' to record the weights. A second application of 10 cwt. 
par acre of ground lime was given in the winter (1909) to 
plot 3, making, 1 ton' per acre in all since the commencement. 
Wheat follows in 1910. 
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Expeeiment with Magnesia on Wheat {Lansome 

Field), 1909. 

Following up experiments conducted at tlie Pot-culture 
Station, which went to show that, as the proportion of magnesia 
to the lime contained is increased, so the crop suffers in growth 
and the grain undergoes modification, it was determined to 
carry these out also on the field scale, and an area was set 
apart for the purpose in Lansome Field in 1908. Now it is 
obvious that, whereas in a pot-culture experiment it is easy to 
vary the proportion of magnesia to lime at pleasure and get 
results in a single season, this is not possible in a field experi- 
ment, Starting with a soil containing definite percentages of 
magnesia and lime (that of Lansome Field was as 1 : 2) it would 
need very heavy and often impracticable amounts of magnesia 
to be applied in order to materially alter the balance of constitu- 
ents. Hence it was felt that under field conditions the experi- 
ment would have to be continued for some time. The quantities 
of magnesia (MgO) applied for the wheat crop of 1908 were 
3 cwt. per acre and 6 cwt. per acre. The harvest results, as 
expected, did not show anything marked as regards difference 
of crop weights, but the produce of each plot was, by the 
kindness of Mr. A. E. Humphries, of Coxes Lock Mill, Wey- 
bridge, submitted by him to practical milling and baking tests. 
As these are to be continued, and will be dealt with later, it 
will be sufficient to say here generally that Mr. Humphries, 
without any previous knowledge of what each lot represented, 
was able to place them in order, his examination showing that 
as the amount of magnesia in the soil was increased, so was the 
inferiority of the grain, as judged by milling and baking tests, 
more marked. These results, confirming as they did the 
observations in the Pot-culture work, were considered of much 
importance, and so the experiments were continued in 19(39. 
Wheat was again sown on five plots in Lansome Field on 
November 19, 1908, the variety grown being Street’s Imperial,” 
obtained from Driffi.eld, Yorks. To it superphosphate, 3 cwt. 
per acre, and sulphate of potash, 1 cwt. per acre, were given, 
and magnesia (ground fine) was top-dressed on November 26, 
at the rate of 1| cwt. per acre. During the growth of the crop 
it was noticed that where magnesia had been applied the soil 
had a darker colour than the rest, and seemed to be rather 
more ^‘sticky” and, to remain moister. The crop waS' cut 
on August 25, 1909. The harvest results are given in Table 
VIIL, page 380. 

Examining these results it may be said that they are not 
very marked as regards plots 1 and 2, in comparison with plot 5, 
which received no magnesia, but the figures of plots 3 and 4, 
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Table ‘Ylll^—Expieriment imth Ilagncsia on Wheat, 1909 . 

Larisome Field— Produce per acre. 




Head corn 

Tail 

c.orn 

Bi.raw, 
chaff, &c. 

Value of 
corn per 
iluarter 
on 

haaiH of 

Pioli 

.Applications per aero 

"5 

.ItUHh 


.a* 

1 

( 1908—3 cwt.imgn€!sia,plouj2!'hedm 
\ 1909—1^ cwt mfignesia, top-dre'^sod . j 

Lh. 

798 

IS'O 

m 

Lb. 

132 

0. q. lb. 
17 2 9 

s. d. 

34 0 

2 

1 1908—3 cwt. inpignesip-, a.f ter plough inj? ) 

1 1909—11 cwt. magnesia., top-dressed . j 

903 

15'7 

57*5 

81 

20 3 14 

34 0 

3 

f 1908—6 cwt. magnesia., ploughed in , \ 
1 1909—11 cwt. magnesia, top-dressed . j 

732 

12‘9 

56*5 

198 

16 2 20 

33 6 

4 

1 ® Jnagnesia, after ploughing 1 

1 cwt. magnesia, top-dressed , f 

621 

10*7 

58*0 

195 

18 1 4 

32 0 

5 

1909— No magnesia applied . 

911 

1&6 

58*2 

119 

19 2 5 

34 0 


on wMcla the larger quantity of magnesia was used, undoubt- 
edly giye an indication of the tendency of magnesia to reduce 
the crop. Further, it will be noted that the valuation of the 
corn was lower in the case of these latter plots. The wheat of 
plot 4 in particular was described as a “poor ‘miller’s wheat,’ 
small in berry.” 

“ POTATO-SPBAYING ” EXPERIMENT (GR£JAT HILL), 1909* 

On a portion of Great Hill, “.Up-to-date” potatoes were 
grown in 1909. The “sets” were planted May 3-9, 12 tons 
per acre of farmyard manure having been previously applied. 
A good crop was obtained, and, at the close of June, by which 
date no “potato disease” had as yet shown itself, tlie most 
level portion of the field was put at the disposal of Mr. Spencer 
Pickering, of the Woburn Experimental Fruit Farm, who was 
desirous of carrying out some experiments with different kinds 
of “ spraying mixtures.” These experiments will be separately 
reported on by Mr, Pickering, but, as some of the portions were 
left tinsprayed, and another experiment carried, out here, it will 
be of interest to.briefly record the general results obtained. 

‘ 'Mr.' Pickering’s applications consisted of : (l) 'the ordinary 
“Bordeaux unixture” (sulphate of copper and lime);' (2) 
Wo, burn “ Paste ” (introduced by Mr. Pickering) ; ( 3 ) “ Straw- 
sonite.” On the unsprayed portion a plot was left as it was, 
and, ' on a second portion, when disease l)egan to appear (as 
happened at the end of July), the “ tops ” of the potatoes 'were 
cut off altogether.' 'Disease was 'very prevalent throughout the 
crop, and though the applications were put on rather later than 
was desirable, the results' obtained were marked ones. These 
ar6;given in Table IX. 
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Table IX. — Potato-S 2 )raying Experiments {Great ITill)^ 1909. 

Produce of Tubers per acre. 


Plofc 

Treatment 

Ware 

Seed 

Small i 

Diseased 

Total 

produce 



T. c. Q. lb. 

0. q.lb. 

C. q. lb. 

G. q.lb. 

T. c. q. lb 

1 

Not sprayed— tops left on . 

3 5 0 17 

35 1 21 

22 0 23 

5 1 21 i 

6 8 0 26 

, 2 

3 

i tops cut off. 

Sprayed witli “Bordeaux 

5 6 0 20 

34 0 8 

22 2 20 

18 0 0 

0 0 3 20 

4 

Mixture ” . 

Sprayed with “Wobui*n 
Paste” .... 

Sprayed with “ Straw- 

6 7 0 23 i 

34 3 12 

7 1 13 

29 2 10 

9 19 0 2 

5 

6 1 118 1 

37 0 17 

83 6 

18 0 21 

9 5 2 6 


sonite ” . . . . 

6 11 1 5 

30 0 14 

20 1 15 

21 2 6 

10 3 1 12 


It will be seen, in the first place, that all the different 
methods of spraying produced a beneficial effect, increasing 
the crop largely, though the actual quantity of diseased tubers 
was larger than on the unsprayed plots. A.s between the 
different materials tried, the results must be left to Mr. 
Pickering to discuss, in view of the relative cost and trouble 
of application involved. It is noticeable, however, that the 
simple device of cutting off the tops of the plants, as soon as 
the leaves began to be infected with disease, had the result of 
considerably increasing the yield of sound tubers and of total 
produce. How such an increase could have taken place in view 
of the larger quantity of diseased tubers, is, however, hard to 
explain* In the case of the sprayed ” plots it may be assumed 
that the stopping of the ravages of the disease prolonged the 
growing period of the tops and hence the time of assimilation 
of starch in the tubers (though here again the quantity of 
diseased tubers was above that of the unsprayed plots), but this 
explanation would not hold good where the tops had been cut 
off. These points seem to open up interesting considerations 
as to what are the changes that really take place under the 
influence of spraying. 

Expeeimbnts with Xiteogehohs Top-drebsingb, 1909. 

In 1908 experiments with calcium cyanamide nitrolim ”) 
were conducted at the' Woburn Farm with barley, mangolds, 
and potatoes. ' These were continued on a more extensive 
scale , in 1909, the , experiments being extended to the wheat 
crop; and, further, calcium nitrate was' now included in the'f 
inquiry, 'this material having, since, the earlier ' trial, become 
more generally available.' The comparison was' i'li each, case'' 
made with sulphate of' ammonia and nitrate of soda, a dressing ; 
of 1 cwt. per acre of sulphate of ammonia being taken as the 
basis, and the relative amounts of nitrate of soda,- calcitinx ■ 
cyanamide, and calcium nitrate used being arranged bo th£tt in 
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each case the same amount of nitrogen should be supplied. 
The oalciiini cyanamide was given mixed with dry soil, the 
other applications were put on uninixed. 

(a) Experiments with Wheat (Lansonie Field)^ 1909. 

Ten plots were arranged, so as to give duplicate plots of 
each of the applications, viz., sulphate of ammonia, nitrate 
of soda, calcium nitrate, calcium cyanamide, and no top- 
dressing, 

“Street’s Imperial” wheat was drilled on November 19, 
1908, 3 cwt. per acre of superphosphate and 1 cwt. per acre of 
sulphate of potash being given as a general mineral manuring 
to ail plots alike. This crop followed a previous wheat crop, 
so that the land was in by no means “ high ” condition. The 
nitrogenous top-dressings were applied on May 19, 1909. 
The first manure to “show” was nitrate of soda, and this was 
closely followed by calcium nitrate ; the influence of calcium 
cyanamide was next apparent, and that of sulphate of ammonia 
latest of all. It was difficult to say, daring the growing 
period, which was the best crop. The wheat was cut on 
August 25. The results are given in Table X. 


Table X. — Experiments with Nitrogenous Top-dressings 
on Wheats 1909. 

Lansorae Field — Produce per acre. 


Plot 

Manures per acre 

Head com 

Tail 

corn 

Straw, 
chaff, &c. 

Value of 
coi*n per 
quarter 
on basis 
of 34s. 6(1 

Weight 

Bush. 

Weight 

per 

bushel 

Weight 



Lh. 


Lh. 

Lb. 

0. q. 

lh. 


d. 

1 

Sulphate of am- 










ihonia, 1 cwt. 

1,150 

19-5 

59-0 

147 

23 0 

9 

33 

(] 

2 

Nitrate of soda* . 

1,327 

22-7 

58*3 

195 

27 0 

6 

33 

(5 

3 

Calcium nitrate^ . 

1,145 

19*6 

58*5 

170 

22 3 

13 

33 

ir ' 

4 

No top-dressing , | 

675 

11-2 

60*0 

100 

15 0 

12 

34 

6 

5 

Calcium cyana- 










mide^ . 

952 

16-3 

58*2 

135 

18 2 

0 

33 

6 

6 

Sulphate of am- 










monia, 1 cwt. 

782 

13'5 

57*7 

157 

19 1 

16 

32 

0 

7 

Nitrate of soda^ . 

950 

1 6'6 

57*2 

200 

19 2 

0 

32 

0 

8 

Calcium nitrate^ . 

742 

12*9 

57*5 

1,77 

20 1 

8 

32 

0 

9 

Calcium cyana- 










mide ^ . 

1,042 

17*9 

58*2 

140 

15 2 

18 

33 

6 

10 

! No top-dressing . 

815 

13-6 

60*0 

57 

16 2 

9 

34 

6 


1 Tn quantity to supply as much nitrogen as that contained in I o^t. sulphate of 
ammonia. ' y, 

Tho' conclusions to be drawn will be stated in conjn&ion 
with the experiments on the other grops. 
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{h) Experiments with Barley {Great Hill), 1909. 

In these the plan was just the same as in the wheat experi- 
ments just recorded, ten pl.ots being marked out. In the case 
of the barley experiment, howeTer, the land had been much 
better ‘‘done” than was the case with the wheat, inasmuch 
as kohl rabi had been previously fed off by 'sheep. “Gold- 
thorpe” barley was drilled on April 9, 1909, and the top- 
dressings were applied on May 18. The crop turned out an 
excellent one, and, though “ laid ” in parts by thunderstorms, 
the crops were much admired, being as fine as any in the 
district. The crop was harvested August 30-31. The results 
are given in Table XL 


Table XL — Experiments with Nitroge^ioits Top-dressings 
on Barley, 1909. 

Grreat Hill — Produce per acre. 




Head corn 


Tail 

corn 


Value of 

Plot 

Manures per acre 

Weight 

Bush. 

Weight 

per 

bushel 

Weight 

Straw, 
chaff, &c. 

corn per 
quarter 
on basis 
of 29«. 



i Lh. 


Lh. 

Lh. ! 

0. q. lh. 

s. d. 

1 

Calcium cyana- 

mide^ . 

2,422 

44-8 

; 54*0 

180 

35 0 12 

\ 

31 0 

2 

Sulphate of am- 
monia, 1 cwt. 

2,830 

52-9 

53*4 ' 

260 

38 0 26 

29 0 

3 

Calcium nitrate' . 

2,945 

2,785 

55-4 

53*1 

222 

42 1 20 

29 0 

4 

Nitrate of soda' . 

1 52*3 

53*2 

200 

35 2 26 

28 0 

6 

No top-dre>ssing 

2,695 

50-6 

o3*2 

1U7 

35 0 0 

31 0 

e 

Calcium cyana- 

mide' , . . 

2,602 

49-1 

53*0 

202 

34 2 26 

27 6 

7 

Sulphate of am- 
moniii, 1 cwt. 

No top-dressing . 

2,700 

51*4 

52*.^ 

175 

30 1 27 

29 0 

8 

3,055 

67*9 I 

52*7 

245 

40 1 22 

31 0 

9 

Nitrate of soda' . 

2,600 

49*2 

52*8 

417 

38 2 6 

30 0 

10 

Calcium nitrate' . 

2,687 

50-9 

62*7 

27'5 

38 3 15 

30 0 


1 In quantity to supply as mucli nittogen as that contained in 1 cwt. sulphate of 
ammonia. 


(c) Experiments with Piece Field), 1909. 

In this series there "^r^no duplicate plots. A “ standard” 
dressing of manure was given to all five plots alike, consisting 
of 

Farmyard manure . . . . . .12 tony per acre. ^ 

Superphosphate ' ■ . . • , • . ' , . 3 cwt. „ ' „ 

Sulphate of potash . . . - . 1 „ „ „ 

Salt (applied in the drills) . . , . 2 77 

This manuring was given April 24-27, 1909, the mangold 
seed (“Yellow Globe ”) being drilled just after, and the top- 
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dressings were applied on July 6. The only special occurrence 
noticed in connection with the applications was that, owing to 
heavy rain just after the top-dressings had been given, the 
mangold leaves were beaten down, and wherever they came 
ill 'direct contact with the calcium cyanamide they were 
scorched iip and turned quite yellow, and this although the 
calcium cyanamide had been mixed with soil before spreading. 
Prom this injury, however, the plants quite recxivered, later 
on. The mangold crop was a splendid one for light land such 
as that of Eoad Piece, and there was not the equal of this crop 
in the iieiglibourhood. So far as the eye could judge, the 
calcium nitrate plot was perhaps the best. The mangolds were 
pulled October 25-30 and weighed. The results are given in 
Table XI'L 


Table XIL — Experiments with Nitrogenous Top-dressings on 
Mangolds, 1909 . 

Road Piece Field. 


Hot 

Manures per acre 

Produce of roots 
per acre 



T. 

c. 

q* 

lb. 

1 

Standard dressing^ with sulphate of ammonia 1 cwt. 

32 

2 

2 

0 

2 

„ „ nitrate of soda® 

36 

16 

3 

14 

3 

„ „ „ calcium nitrate® 

40 

16 

3 

14 

4 

,, „ calcium cyanamide® . . j 

37 

6 

2 

14 

5 

» - n only 

40 

16 

0 

0 


1 Dmig 12 tons, superphosphate 3 cwi, sulphate of potash 1 cwt, salt 2 cwt. per acre 

2 In < 3 [uantity to supply as much nitrogen as that contained in 1 cwt. sulphate of 
ammonia. 


{d) Experiments with Potatoes {Warren Field), 1909. 

Here also there were no duplicate plots, but, in place of 
them, were six additional plots on which magnesia in different 
forms was applied, and which will be dealt with under the 
next head. Manure to each of the plots was applied May 1-21, 
1909, as follows : — 

Loudon, dung . . . • 12 tons pur acre., 

Si'iperphoHpbute . , . . , 3 cwt „ ■ „ 

Sul|)liate at potash . . . ■■■.* . . 1 „ „ 

Updo-date ” potatoes were then set, and the nitrogenous 
top-dressings and magnesia applications' wei*#'' given. The 
crop was a very good one, but “ potato diseastt?’ appeared early 
in August. The nitrogenous top-dressings, one and ad) showed 
a very vigorous growth. The potatoes were dug OS'fcober 9-15 
and the "crops weighed. ' The results' are given in Table 
XIIL' . ' 
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Table XIIL — Fosperiments with Nitrogenous Top-dressings, 
and toith Magnesia, on Potatoes (Warren Field), 1909. 

Produce of Tubeis per acre. 


Plot 

Manuring per acre 

Ware 

Seed & pig 

Diseased 

Total 

produce 



T. c. 

q. Ib. 

T. c. 

q. lb. 

0. 

q. lb. 

T. c. 

q. lb. 

1 

Standard' dressing!- only 
Additionally— 

10 13 

3 0 

3 3 

0 14 

15 

1 12 

14 12 

0 ::6 

2 

Sulphate of ammonia, 1 cwt. 

n 13 

0 14 

3 8 

3 0 

17 

2 0 

15 19 

1 14 

3 

Nitrate o,f soda'J! .... 

11 B 

0 0 

3 7 

2 0 

16 

2 12 

15 9 

0 12 

4 

Calcium cyanamide 2 

11 4 

1 14 

3 6 

2 12 

16 

1 20 

15 7 

1 18 

0 

Calcium nitrates .... 

11 15 

0 0 

2 17 

2 0 

1,3 

.3 0 

15 6 

1 0 

Cl 

Magnesia, 3 cwt. .... 

10 8 

0 14 

2 16 

1 0 

13 

2 18 

13 18 

0 4 

7 

Magnesia^ 6 c wt 

9 8 

1 21 

2 8 

3 0 

12 

3 12 

12 10 

0 5 

8 

Carbonate of magnesia, 3 cwt. 

9 13 

0 14 

2 15 

1 7 

11 

1 0 

12 19 

2 21 

9 

Carbonate of magnesia, 6 cwt. 

9 17 

3 7 

2 14 

1 14 

13 

1 16 

13 5 

2 9 

10 

Magnesian lime, 6 cwt. . 

9 15 

0 0 

2 17 

0 21 

14 

0 7 

13 6 

1 0 

11 

„ limestone (ground), 10 cwt. 

9 9 

1 14 

2 14 

0 12 

17 

1 18 

13 0 

3 16 


1 Duug 12 tons, superphosphate 3 cwt, sulphate of potash 1 cwt. per acre. 

In quantity to supply as much nitrogen as that contained in 1 cwt. sulphate of 
ammoniii. 


Tlie i*esults in these series of experiments will now be 
discussed. 

As regards the wheat crop in Lansome Field, it must be 
admitted at once that the duplicate plots are not as consistent 
as one would wish. It is clear, however, that the top-dressings 
have in all cases told.” Averaging the duplicates we have 
the following : — 



No top- 
dressing 

Sulphate of 
ammonia 

j 

Nitrate of 
soda 

Oalciiim 

nitrate 

Calcium 

cyanamide 

Grain — bushels per 
acre . 

12*4 

16-5 

19*6 

i 

16*2 

17*1 

Straw — cwt. per 
acre . 

16 c. 3 qr. 

21c. 

23 c. 1 qr. 

21c. 2 qr. 

17 c. 

Gain over no top- 
dressing — 

Corn — bushels 
per acre , 

1 

4*1 

■7*2 

3-8 

, 4*7 ' 

Straw— -<jwt. per 
acre . ' . 

— 

6 c. I qr. 

7 c, 2qr , 

6 c. 3q.r. 

Ic. Iqr. 


The best result, both in grain and straw, was thus obtained 
from nitrate of soda ; sulphate of ammonia and calcium nitrate 
being practically equal in both corn and straw, while calcium 
cyanamide, though giving slightly more corn than sulphate of 
ammonia and calcium nitrate, yielded. considerably less' straw 
"tbaii' either. 

Passing next to the barley results on Great Hill, we are met 
at once with the difficulty that the produce of plots 5 and 8, 
on which no top-dressing was given, was the highest of the 
YOL. 70., ' ' ■■ ' : 0 0 
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whole series^ the average of the two plots giving no less than 
54“2 bushels of corn per acre, with 37 owt. 2 qr. per acre of 
straw. This, for light land of tliis kind, is an enormous crop ; 
it was 9 bushels more than on the ivigliest plot of the coiitiniioiis 
barley series, and .1.1 basliels more than the lughest yield o.f 
the rotation series. Tins being bo, it is cleai' that no deductions 
could be drawn from this experiment, except to show that the 
land, owing to the previous sheep-feeding, was amply supplied 
with nitrogen and needed no more ; hence the extra nitrogen 
in the top-dressings could not ‘Hell.” Indeed, it is likely that 
the .higher produce of plots 5 and 8 was in measure due to the 
fact that the crop here stood up, whereas with the heavier 
dressings of nitrogen it went down, and did not ripen so well. 
This is borne out by the valuation of the corn, which showed 
the highest figure in the case of plots 5 and 8. The crops, as 
already stated, were a credit to the farm, but were not such as 
could determine an experiment. 

In the mangold experiment in Road Piece Field much the 
same happened as with the barley. Here the crops again were 
splendid ones, a produce of 40 tons per acre oL' mangolds on 
light sandy loam being quite exceptional. Plot 5, which had 
no top-dressing, gave within 2 cwt. of the highest produce, 
this latter being obtained with calcium nitrate. Nitrate of 
soda, which at one time during the period of growth seemed 
to be the best crop, gave the lowest yield but one, and it was 
clear that in a season such as that of 1909 all that the extra 
nitrogen supplied had done was to force on the leaf growth 
without increasing the bulb. Under such circumstances, as 
with the barley crop, no conclusions could be drawn from the 
experiment as regards the relative elficiency of the different 
nitrogenous top-dressings. 

Taking, lastly, the experiment in Warren Bkeid on potatoes. 
Here, too, the crops were good, but the nitrogenous top- 
dressings did in each case exert an infiuence, though not a very 
strongly marked one. The actually greatest increase was 
obtained with sulphate of ammonia, a result previously 
experienced on 'this farm. There was an increase of 1 ton 
7 cwt, per acre in the total crop over plot 1 standard ” 
dressing only) and of nearly 1 ton in saleable potatoes, but it Is 
remarkable that calcium nitrate, while producing 13 cwt. less 
total crop per acre, gave 2 cwt. .more per acre of saleable 
potatoes, and also less diseased tubers than on any of the other 
plots. Between nitrate of soda and calcium cyaiiamide there 
was nothing to choose, they both, however, falli.ng somewhat 
below sulphate of ammonia and calciu||;', nitrate. 

To sum up, though, for reasons giveik'^he experiments with 
barley and with mangolds did not permit of definite conclusions 
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being drawn, it is clear from tlie other two sets that there is 
little to choose between the four materials — sulphate of 
ammonia, nitrate of soda, calcium nitrate, and calcium cyana- 
mide— so far as the efficacy of the nitrogen contained in them 
respectively is concerned. Certainly the differences are not 
always tending in the same direction, nor so regular as to 
warrant a distinct preference for one manure over the other, 
provided that the nitrogen is obtainable in each at approxi- 
mately the same price per unit. On this — that is, their 
respective selling prices — the preference for one or the other 
will depend, and it remains to he seen what these prices will 
in the future be. An objection to calcium nitrate is its 
tendency to take up moisture and the consequent difficulty 
of keeping ; on the other hand, because of the lime it 
contains, it will be specially useful on land poor in lime. As 
regards calcium cyanamide, it is the most troublesome of the 
four materials to handle, and will not mix well with other 
manures. It has a pungent smell, and the fine dust is 
objectionable if it blows about. It remains to be seen whether 
the new materials leave any residue in the land for a subsequent 
crop, and this is being tried with the foregoing plots in 1910. 

Experiments with Magnesia on Potatoes. 
{Waiuibn Fiuld), 1909. 

Table XIIL, page 385, besides giving the results of the 
application of nitrogenous top-dressings to the potato crop, 
puts out also the results obtained from using magnesia in 
different forms on potatoes. The different forms used were : 
(1) Magnesia itself (MgO) at the rates of 3 cwt, and 6 cwt/per 
acre ; (2) carbonate of magnesia, 3 cwt. and 6 cwt. per acre ; 
(3) magnesian lime, 6 cwt. per acre ; (4) magnesian limestone, 
finely ground, 10 cwt. per acre. Magnesian limestone, it may 
be said, is carbonate of lime and carbonate of magnesia, and 
the magnesian lime used was the same material after burning. 
The applications were given early in May, just before the 
o Bets ” were planted. Tlie “ standard ” manurial dressing 
(dung, superphosphate,* and sulphate of potash) was given in 
ail cases alike. 

During the period of growth it was noticed that plot 7 
(magnesia 6 cwt. per acre) looked decidedly inferior to plot 6 
(magnesia 3 cwt. per acre). An examination of the weights 
given in Table XIII. shows that in every case the produce of 
plots to which magnesia in any form had been given fell below 
that of the standard ” dressing only. The decrease was most 
marked in plot 7 (magnesia 8 cwt. per acre), and, speaking 
generally, the plot to which the higher quantity of magnesia, 
in one form or another, had been given, fell below the 
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corresponding one less heavily dressed. This experiment would 
not seem, therefore, to bear out the conclusions obtained ai- the 
farm in 1908, nor those conducted in Scotland, which, indicated 
that carbonate of magnesia would be a uscsfiil dressing for 
potatoes. The matter is, liowever, one that requires longer 
and careful inqub-y, and will be followed up at the Woburn 
farm, 

Eainj^’all at Woburn Experimental Station, 1909. 

(292 ft. above sea level.) 



1909 



1909 


In. 



In. 

Jar nary 

0'6G 

July 


2*88 

Febiiiary . 

0-42 

August . 


2*30 

March 

2'42 

September 


2-26 

Apri,l , 

1*47 

October . 


4*05 

May . 

. . 1*52 

November 


0*71 

June . 

3*88 

December 


2*02 



Total . 


. 20 -11) 


POT-.CULTURE EXPERIMENTS, 1908. 

The work at the Pot-culture Station in 1908 embraced the 
following : — 

1. Hills’ Experiments — the influence of lithium and 
potassixim salts on wheat. 

2. Green-manuring experiments. 

3. Experiments on the influence of magnesia in soils. 

4. Experiments with fertilisers on Fen soil. 

5. Experiments with the acid soil of Plot 2a — continuous 
barley (Stackyard Field). 

6. Experiments on the inoculation of leguminous crops. 

1. Hills^ Experime^its — the influence of Lithium and 
Potiimum Salts on Wheat 

In the 1907 experiments it was found that lithium, salts, 
even when iised in quantity supplying to the soil only 1)075 
per cent, of the metal lithium, proved injurious. Accordingly, 
in. 1908, tlic quantity of lithium was reduced by one,, lialf, vi^,, 
to •0()37f5 per cent. The .respective salts used were tln^ chloride^ 
carbonate, and nitrate, and these were severally miixtMl witli 
soil subsequently filled into earthenwaiH'^ pots, mvAi Liohling 
about 40 lb. of soil. There were two pots in each set. Along 
with this experiment was a similar one with, potash sjdts, tlie 
chloride, sulphate, carbonate, and nitrate being rc^spe.ctively 
used. These salts were given in quantity to sirpply tlie soil 
in each case with 1)075 per cent, of the ixiotai potassium* 
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Square Head’s Master ” wheat, previously dressed with hot 
water, was sown on November 28, 1907. The seed germinated 
well, in no case less than 83 per cent, of the seed coming np. 
The first change to be noticed was that, by the middle of 
March, 1908, the plants to which lithium chloride had been 
given assumed a very sickly look, the foliage turning very 
yellow. With lithium sulphate the effect was of the same 
kind, though not so' marked, while the plants treated with 
lithium carbonate suffered most. Those grown Avith lithium 
nitrate had a darker colour than the rest, but did not look well. 
With potash salts, on the contrary, all the sets throve, and the 
nitrate one, though not at first looking so well, improved 
greatly later on and seemed to be the best of the series. 

The wheat came into ear on June 23 in the case of the 
potash salts, and a few days later where the lithium salts were 
used. When the produce was weighed, the following results 
Avere obtained : — 



Corn ^ 

Straw 

Weight 

Percentage 
of untreated 

Weight 

Percentage 
of untreated 


Orammes 

Per cent. 

Grammes 

Per cent. 

,No treatment 

29-40 

100-00 

47*92 

100-00 

Lithium chloride. 

19-37 

65-90 

25-16 

52-50 

Lithium sulphate 

17*65 

60-00 

23-79 

49-60 

Lithium carbonate 

14-73 

50-30 

19-66 

41-00 

Lithium nitrate . 

21-82 

74-60 

31-16 

65-10 

No treatment , . . ' 

29-40 

100-00 

47-92 

100-00 

Potassium chloride 

29-80 

101-40 

46-95 

97*90 

Potassium sulphate 

29-10 

99-01 

50*08 

104-50 

Potassium caahonate , 

26-56 

90-30 

43-00 

89-70 

Potassium nitrate 

31-37 

— 4 

106*70 

48-14 

100-40 


From these figures it will be seen that in every case where 
lithium salts were used there was an injurious influence, this 
being most marked Avith the carbonate and least with the 
nitrate. With potash salts a tendency in this same direction 
was shown with the carbonate, but with none of the other 
salts. It is evident, therefore, that Avhen even as little as 
*00375 parts of lithium, are present in 100 parts of ,soil, a harm- 
ful influence will l)e exerted on a wheat crop. The experiments 
Avill be continued with even smaller quantities of lithium. 

2. Cremi-manuring ExperimenL 

This experiment was devised with the object of explaining 
the sberningly anomalous results obtained in the green-manuring 
experiments in Lansome Field (see page 375), where, for a 
number of years a better corn crop has followed the ploughing-in 
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of a iioii-legiimiBoiis crop like mustard than that obtained by 
ploughing ill a leguminous crop like tares. Observations of 
the field experiments had shown that the ta,re soil wjis rendered 
darker in colour but looser in texture than the mustard soil^ 
but tha^ though richer in organic matter and nitrogen, tliese 
were, for some reason, not rendered available for the use of the 
succeeding corn crop. Pot-enlture experiments in 1907 had 
further shown that the question of water supply to the crops 
was a factor in the case, for, when the tare soil was liberally 
supplied with water, and not left, as in the field, to depend 
on the rainfall alone, then a better com crop was obtained 
after the ploughing-in of tares than of mustard. 

These considerations led to the pot-culture experiments of 
1908 taking the form of seeing whether the addition of colloidal 
substances to the soil would have the effect of altering its 
physical condition and of enabling it to retain moisture better. 
With this object soil was taken direct from the plots in Lansome 
Field on which tares and mustard I’espectively had been grown 
and plonghed-in green in 1907 . Silicate of alumina, silicate 
of soda, and kaolin were respectively added to the soil in 
quantity such that 100 paids of the soil contained 0‘25 parts of 
each added material. Each experiment was in duplicate, and 
each pot held 34 lb. of soil, the materials being thoroughly 
incorporated with the whole of the soil. In addition to the 
use of the colloidal substances named, further trials were made 
with ground lime and with magnesia (MgO), for the purpose 
of seeing whether these substances would show any difference, 
on the two kinds of soil, as regards their power of breaking 
down the organic matter and rendering the nitrogen available 
for the use of the corn crop. The quantities of these used 
were the same as in the other cases, viz., 0‘25 per cent, on the 
soil. 

Wheat was the crop grown, and the principal (lifftu'eiiceB 
during the period of growth were carefully noted. With 
silicate of alumina the results were of a most striking natim^ ; 
the crops on both the tare and the mustard soil assumed a 
much darker colour than in any other case, indicjiting, seem- 
ingly, that nitrogen had been rendered available. They were 
far in advance of the others throughout, this being c^spt^cially 
the case with the tare soil. Silicate of soda gave a mueli 
smaller ' increase, more marked with the tare soil, but in thr^ 
case of the mustard soil tbe^ surface seemed to “ set ” hard, and 
this prevented free growth. Kaolin had in eacli case an 
indifferent result. The influence of lime was strikingly shown 
also, though not as decidedly as with silicate of alumina, and 
it seemed that here, too, the organic matterTiad been' broken 
down and rendered' available. ''The effect was mox^e' marked,' 
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however, on the mustard than on the tare^ soil. Lastly, mag- 
nesia had a peculiar effect ; on the tare soil it produced a 
slight increase, but a diminution with the mustard soil. The 
wheat came into ear on June 9, 1908, and harvesting was done 
on August 18. The following table gives the principal results 
obtained, the untreated tare soil being taken as the basis of 
comparison : — 



Tare Soil 

Mustard soil 

Corn 

Straw 

Corn 

Straw 

Weifflit 

Percent- 
age of 
nntreabed 

Weight 

Percent- 
age of 
untreated 

Weight 

Percent- 
age of 
untreared 

Weight 

Percent- 
age of 
untreated 


Gniife. 

Per cent. 

(JnuR. 

Per cent. 

Grms. 

Per cent. 

Giius. 

Per cent. 

No treatment 

llt>7 

100 

18-11 

100 

11-85 

101 

18*27 

101 

Silicate of alumina . 

49-13 

421 

80*86 

446 

40*68 

348 

69*16 

382 

Kaolin . 

12-oa 

103 

17-68 

97 

11-71 

100 

17-20 

96 

Silicate of soda . 

22-03 

188 

41*45 

229 

21-61 

185 

31-37 

173 

Ground lime (caustic) 

24'94 

213 

46*32 

255 

31-58 

270 

53-06 

293 

Magnesia (caustic) . ' 

17-10 

146 

47*80 

264 

5*75 

49 

18*74 . 

li)3 


Taking these figures, it is seen that the result of adding 
to the soil a colloidal substance like silicate of alumina 
resulted in a very large gain, and that this was more marked 
with the tare soil than the mnstard,’ Silicate of soda also gave 
an increase, though not so large, while kaolin had no effect. 
It would appear from this that the altered condition of the 
soil, which silicate of alumina would tend to produce, 
was an important element in bringing out the beirefit of the 
previous green-manuring, as well as the superiority of the tare- 
manuring. This would show, accordingly, that the gi'eater 
consolidation of the tare soil, and the consequent change in its 
physical condition (which, further, would result in moisture 
being retained more freely), was material to the bringing out 
of the value of the ploughing-in of the tare crop. 

Passing to the use of lime and magnesia, it would appear 
that lime had in each case been effectual in breaking-down and 
rendering the organic matter available, but that magnesia had 
not produced a satisfactory result. 

3. Experiments on the influence of Magnesia in Soils, 

Previous experiments having shown that magnesia, when 
applied as such to the soil of Stackyard Field, produced 
very marked effects on the wheat crop according as the pro-' 
portion of magnesia to lime in the soil was increased, it was 
determined to see whether this held good with rc^gard to the 
insoluble forms only, and also to test what would be the effect 

^ Subsequent to the writing of the above, it has been found that the 
silicate of alumina used was not pure, ami this may possibly necessitate some 
modification of the conclusions come to. 
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of using magnesia in the form of carbonate of nnignc^ia and as 
the mineral dolomite (cai’bonate of lime and. caihoiiatc of 
magnesia) the latter of wliicl. 1 , is commercially ol)tainal)le. Tlie 
soil of Stackyard Field contains *40 per cent, of lime aiul *20 
per cent, of magnesia, and it had been fonnd that, by abiding 
magnesia (MgO) so as to bring the proportion of magnesia in 
the soil above that of the lime contained, the crop was increas- 
ingly diminished, the character of the roots altered, while the 
grain underwent an entire change from soft ” or “ starchy ” 
wheat to hard ” or “ glutinous ” wheat. 

The materials added to the soil in this experiment were : — 
(1) lime and magnesia ; (2) carbonate of magnesia ; (3) sul- 
phate of magnesia; (4) dolomite, finely groand ; (5) lime from 
dolomite. The experiments were in duplicate. Wheat 
Square Head’s Master ”) was sown on November 28, 1907, 
and came up well in all the sets. At first, where magnesia had 
been added, the crop did not seem to thrive, but it improved 
later; the ground dolomite set also at first looked better than 
the dolomite lime set, but this position was reversed later. The 
one set that did not look well was that where the soluble salt, 
sulphate of magnesia, had been used, the crop being of much 
lighter colour. In all cases magnesia seemed to retard the 
ripening, as the untreated sets were ready for harvesting on 
August 13, the others not until August 17. The harvest results 
weie — 



1 

! Com 

1 

Straw 


Weight 

Percentage 

of 

untreated 

Weight 

Percentage 

of 

untreated 

No treatment 

Grammes 

30-54 

Per cent. 
100 

Grammes 

B2-96 

Per cunt. 
100 

^Lime and magnesia added , 

41-87 

137 

^'■-64-81 

,122 

^Carbotiate of magnesia added 
Sulphate of magnesia added. 

42-83 

140 

72*00 

135 

26-61 

86 

.63*25 

100 

^Dolomite (finely grouiid) added 

34*84 

114 

59*23 

112 

from d(d.oniite added . 

42*69 

139 

69*88 

.132 


1 The soil, after mixing, containing in each case, OaO '80 pc5r ctmt. MgO ’40 pQV cent. 


From this experiment, takexi in conjunction with others, it is 
clear that magnesia in the form of the sulphate (a readily soluble 
salt), does not act beneficially, but that in the insoluble forms 
magnesia may be' used with advantage so long as the proportion ' 
of magnesia in the soil, subsequent to the addition, is not in 
excess of the lime. The results from addition of magnesia itself, | 
of carbonate ,of magnesia, and of burnt dolomite '(magnesian 
lime) were much alike, but The ground ma^esian limestone 
(dolomite) would seem to be too slow-acting. ’ 
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More striking, however, were the results produced on, the 
grain. Whereas, on examination of this, after harvest, the 
wheat from the untreated and from, the ground dolomite sets 
was found to be almost, or entirely, “starchy” in character, in 
every other case where there had been a marked increase in 
the crop the grain was decidedly glutinous. Analyses of the 
grain were made and gave the following percentages of 
nitrogen : — 

Nitrogen in grain 
per cent. 


No treatment . , . , . . 1*19 

Lime and magnesia . , . . 1*68 

Carbonate of magnesia . / . . 1'33 

Sulphate of magnesia 1*33 

Dolomite (ground) P22 

Lime from dolomite 1-36 


It will be noticed that the grain from the sets (untreated 
and dolomite added), which gave the least increase of crop, 
showed also the lowest percentage of nitrogen in the grain. 

4. Experiments with Fertiliser's on Fen soil. 

The black fen soil of ‘the Isle of Ely is very rich in 
nitrogenous organic matter, and, in consequence, it is unusual 
to use on it any nitrogenous artificial manure, lest the crop 
“ go down.” The present experiment was devised with a view 
of seeing whether small dressings of nitrogenous manures in 
conjunction with minerals would be advantageous, and. also if 
they would bring about the better consolidation of the soil, 
this often being rendered too loose by the continued use of 
farmyard manure. It was also believed that the large stores 
of nitrogenous organic matter in the soil were but imperfectly 
utilised, through their being but slowly broken down, and it 
was thought possible that artificial manuring might hasten this. 
The following were the different treatments tried per acre : — 

(a) No treatment. 

(&) 4 cwt, superphosphate, 1 cwt, sulphate of potash. 

(c) 1 cwt. sulphate of ammonia. 

(d) Nitrate of soda — 1 cwt. sulphate of ammonia. 

(e) 4 cwt. superphosphate, 1 cwt. sulphate of potash, 1 cwt. 
sulphate of ammonia. 

(/) 4 cwt, superphosphate, 1 cwt. sulphate of potash, 1 cwt* 
nitrate of sodfu 

(g) 4 cwt. superphosphate, 4 cwt. kainit, 1 cwt, nitrate of 
soda. 

(A) Soil mixed with -lO per cent, magnesia (MgO). 

In this experiment the mineral manures were mixed with the 
top layer of soil (as would be the case in practice), and the nitro- 
genous manures were applied as top-dressings in May, 1908. 
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Magnesia was mixed witli the entire mass of soil used in the 
pot. Barley (“ Malster ”) was sown April 3, 1908. Before the 
application of the top-dressing the inllueiice ot superphosphate 
and kainit told markedly. The crop was harvested August 15. 
In every case there was a gain over the untreated lots, as 
represented in the following table : — 


No treatment ....... 

Grain 
per cent. 
100 

Straw 
per cent. 
100 

Siiper|>hosphate aixl sulphate of potash . 

123 

m 

Sulphate of ammonia 

129 

113 

Nitrate of soda ...... 

127 

129 

Superphosphate, sulphate of potash, sulphate 
of annnonia ...... 

159 

152 

Superphosphate, sulphate of potash, nitrate of 
soda 

154 

154 

Superphosphate, kainit, nitrate of soda . 

177 

153 

Magnesium oxide 

118 

117 


Thus, from the use of either minerals alone, or of sulphate of 
ammonia or nitrate of soda alone, there was a gain of from 
23 per cent to 29 per cent, in corn, while, by using in conjunc- 
tion superphosphate, sulphate of potash, and either sulphate of 
ammonia or nitrate of soda, the gain was increased to 54 — 59 
per cent, of corn and 52-54 per cent, of straw. The substitu- 
tion of kainit for sulphate of potash raised the gain to 77 per 
per cent, in corn, but the grain was not of such good quality. 
The best quality grain was obtained by using supetphosphate, 
sulphate of potash, and sulphate of ammonia. With magnesia 
the gain was only small, but the quality of corn was improved. 

It would seem, accordingly, that on such land as this a 
general manuring of mineral and nitrogenous materials would 
answer well, despite the richness of the soil in nitrogen. 

5. Experiments on the Acid Soil of Plot 2 . — Oonilnuous 
Barley {Stackyard Field). 

The object in this experiment was to see whethe!' the {ici<lity 
produced in the soil of land continuously maniirtHl witli 
sulphate of ammonia could be removed by the application of any 
material, and the soil then be available for crop-growing. In 
1908 the following materials were tried -Sulphato of iron, 
sulphate of copper, pyrogallic acid, animal cbarcoa.1. It is not 
necessary to go into details of tlie applications, save to say that 
when barley was stibsequentiy grown in the pots none of the 
materials used were successful in destroying the injurious 
effects of the acidity and producing anything like a croj), with 
the single exception of animal charcoal, which was given to 
the extent of *10 per cent, of the soil weight. Even here it is 
open to question to what the action of tlie animal cliai’coai was 
due, and ■ whether the lime in it may not have exerted' an 
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influence. But it is clearly brought out that any attempt in 
the direction of destroying the soil acidity by the use of 
oxidising materials would not be successful. 

6. Experiments on the Inoculation of Legumimm Crops. 

(“ Mtro-baeterine 

Together with the field experiments conducted in 
Stackyard Field (see page 377) there were others, in 1908, 
carried out at the Pot-culture Station. The crops tried were 
(1) ordinary white clover, (2) mammoth white clover, (3) red 
clover, (4) lucerne. The appropriate culture material nitre- 
bacterine ”) for each crop was obtained direct from Professor 
Bottomley, and was used strictly in accordance with his 
directions. The seed was sown on June 10, 1908. There was 
little difference to be noticed between the inoculated and not- 
inoculated sets, but on the weighings being taken of the fii’st 
cuttings, these yielded in green produce : — 

Not inocuUted. Inoculated. 


Grammes Grammes 

Ordinary white clover . . . 21P6 237*1 

Mammoth ,, „ ... 204*3 227*1 

Red clover . . . . . 211’0 215*6 

Lucerne 76*4 72*9 


There was thus a slight increase in most cases as the result of 
the inoculation, hut this was too small to allow of any clear 
deductions being drawn, in view especially of the fact that the 
results of the field experiments tended rather in the other 
direction. The experiments will be repeated in 1909. 

The remainder of the experimental work at the Pot-culture 
Station in 1908 was concerned with (1) experiments on the 
influence of manganese and iron sulphate on barley, (2) ex- 
periments on the influence of different grasses and clovers 
when sown in a corn crop, (3) further experiments on the 
manurial value of sewage sludge. The two former were, for 
various reasons, failures ; and the third, which was conducted 
on behalf of the Royal "Commission on Sewage Disposal, is 
fully dealt witli in the Report of that Commission. 

J. AtlGUSTUS VOELCKBR. 


22 Tudor f^treeg E.C. 
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STATISTICS AFFECTING BRITISH 
AGRICULTURAL INTERESTS. 

As ill previons years, the information compiled in the tables 
printed on pp. 400-405 is taken from the olhcial ]niblications 
of the Board of Agriculture and Fisheries, ami the other 
Government Departments as follows : — Agricultiirid Statistics 
for 1909, Vol. XLIV., Part I. ; Agricultural .Statistics for 1908, 
Vol. XLIIL, Parts I., 11., and III. ; the Preliminary Statements 
as to Produce of Crops, Acreage and Yield per Acre for 1909 ; 
the Annual Statements of the Board of Trade, and the Trade 
and Navigation Accounts for December, 1909. The data Iiavm 
been brought up to date by the inclusion of the figures for 1909, 
some of the tables having been supplied in manuscript by the 
Board of Agriculture and Fisheries. The Department of Agri- 
culture and Technical Instruction for Ireland also kindly 
supplied tables in manuscript such as were printed in previous 
year’s Journals, but which, owing to the reduction in the space 
allotted in the Journal this year, it has been found impossible 
to utilise in full. Their offices are at 4, Upper Merrion 
Street, Dublin, and they publish yearly a Report of the Pro- 
ceedings under the Diseases of Animals Acts (price 4-|c?.) 
which gives the imports of animals between GrdM Britain and 
Ireland ; Agricultural Statistics, Ireland (price 9d.), and the 
Return of Prices of Crops, Live Stock, and other Irish Agri- 
cultural Produce, all of which give useful statistical infor- 
mation. Those who may wish for information such iis was 
supplied in previous volumes and which is omitted in the 
present one, are referred to the publications mentioned above. 

Aorbaob OB Gbops. 

In the first of the genei-al tables “Acreage under Crops 
and Grass and number of Live Stock on June 4, 1909 iuid 
1908,” will be found a summary for the TJnitcjd Kingdom. 
In this is included the data for Ireland and the Cluimiel 
Islands, for the details of which the statistics tlumisclves 
must be consulted. The whole area dealt witih is nearly 
47,000,000 acres of crops and grass in the United Kingdoni, 
tbe^total having decreased by 116,000 acres since the year 

We may note that in the past yeai', the acreage under crops 
and grass in Great Britain, which was nearly 33,200,000, was 



Statistics affecting British Agricultural Interests « 397 


less by 28,000 acres than in the previous year, and less by a 
qiiartier of a million acres, than in 1900. There was, how- 
ever, an increase of 108,500 acres in corn crops since the 
previous year. 

Looking now to England alone, we find that the acreage 
under crops and grass diminished by 19,400 acres since the 
year before, but the corn crops covered an area greater than 
in any year since 1902, and 105,600 acres in excess of the 
area devoted to them in 1908. The great increase last year 
was ill Wheat, which took up an additional area of 185,000 
acres, an advance of nearly 12 per cent, on the total area of 
tlie previous year. There were also substantial increases in 
the acreage of Beans and Peas, while there was a decrease 
of 115,000 acres, or nearly 6 per cent., in Oats and a slight 
falling off in Barley. 

The Permanent Grass increased in the same season by 

11.000 acres in England. This is less than one thousandth 
of its area, whereas in the previous year it had increased by 

93.000 acres, or more than eight times as much. There were 
also increases in Scotland and Wales, making the total in- 
crease in Great Britain up to 36,500 acres. 

The acreage of Potatoes increased last year by 14,446 acres, 
or about one-half per cent., in England, and by 13,356 acres, 
or about one-third per cent., in Great Britain. 

Turjiips and Swedes showed slight increases (about one- 
half per cent.), both in England and in Great Britain taken 
as a whole. In Scotland thei'e was a very slight decrease. 

The acreage of Mangold, on the other hand, showed a sub- 
stantial increase of 27,550 aci^es, or 6*6 per cent,, in England. 
The area given to it in both Scotland and Wales is quite small. 

To take a general view of the arable land as a whole, we 
find that corn crops occupy over 51 per cent, of the cultivated 
area of England and 42 per cent, of that of the United 
Kingdom. The area of arable land in England is 54 per 
cent, of the total of the United Kingdom. 

Of the area under Corn Crops in the United Kingdom, 
4,038,400 acres, or over 47 per cent., were under Oats which, 
as stated above, decreased substantially since the previous 
year. Taking England alone, the percentage of the corn 
crops area under oats was under thirty-four, and the decrease 
since the previous year amounted to 118,900 acres, or 6 per 
cent, of the area. Wheat, which occupied pist under 25 per 
cent, of the acreage under corn crops in the United Kingdom, 
and over 31 per cent, of that in England showed an increase 
of no less than 185,500 acres in the year in England, where 
its aci*eage was greater than it had been since 1900, when it 
was 10,000 acres larger. < ■ 
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Ill tlie case of the other crops in Eiigiaiiil, Barley had 
practicail 3 ^ the same acrea,ge a,B . tJio year before, Oats had 
decreased by 119,000 acres, or over 0 per cent., while there 
were substantial increases in Beans mid Peas, and a g'ood 
proportionate increase in Bye which, however, only takes 
n.p under 50,000 acres. 

Live Stock Returns, 

There was an increase this year 'of 12,500 Horses, iiserl for 
agricultural purposes, which is about the same as tlie increase 
in the previous year (1908). The number of horses so used 
was higher than at any time within the last ten years (for 
which alone the statistics have been consulted), while the 
number of unbroken horses is less than at any time during the 
same period. The total number of horses used for agricultural 
purposes is 2,091,681 in the United Kingdom and 1,187,870 in 
England. 

In Cattle there was since the previous year a total increase 
of 21,886 in the United Kingdom, and of 115,848 in Great 
Britain, while that in England alone was 101,867. There was 
thus a deci‘ease of 93,962 cattle in Ireland, the Isle of Man, and 
the Cbainiel Islands. There was an increase of 1,760 in 
Scotland, and of 12,221 in Wales. 

The total number of cattle in the United Kingdom is now 
ll,760j678, of Avhicii 5,100,145 are in England, 

The increase in the number of Sheep was 506,433 in the 
United Kingdom, while that in England was 532,937. In 
Scotland there was a decrease of 111,230, and in Wales an 
increase of 73,982. The total now stands at 31,838,833 for 
the United Kingdom, and 11,494,812 for England. Pigs 
decreased in the United Kingdom by 512,926, and in England 
by 382,803, while outside Great Britain, which we may take, 
practically, as Ireland, they decreased by over 70,000. The 
dec!‘ease in the case of the United Kingdom was about 12.6 per 
cent. Roughly, that is to say, that there were only six pigs 
where the year before there were .seven. 

Produce Returns. 

This year tlie Board of Agriculture and FisherioH have 
most kindly supplied tables recpiired in the actua,! form in 
which they are" printed in the Journal. For this we beg to 
tender our best thanks. From the tables the following general 
conclusions may be drawn : — 

The Wheat crop in England and Wales showed an increase 
in 1909 over that of the year before of no less than 1,082,295 
quarters, or over 17 per cent,, and amounted to 7,680,297 
quarters. It was nearly 200,000 quarters better than the 
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crop of 1906, wiiicli was followed by two years of decreasing 
harvests'. The produce per acre in England was 33*61 bushels, 
an increase of 2*22 bushels per acre over the average of the 
preceding ten years. 

Barley also showed a great increase in 1909. The produce 
was 7,617,320 quarters, giving an advance of 777,265 quarters, 
or over IT^- per cent, alcove that of the previous The 

increase per acre was 3*79 bushels, and the average 
yield 36*61. 

Oats, on the other hand, showed, in England, a decrease 
of 230,000 quarters, or just over 2*3 per cent, since 1908, and 
of 1,703,000 quarters since 1907. This was due to decrease 
of acreage, the production last year averaging 36*61 bushels per 
acre, as against 32*82 in 1908. In Scotland there was at the 
same time an increase of production. Beans and Peas both 
showed slight improvements of about one per cent. 

Last year we recorded a great increase in the produce of 
Potatoes, but this year a diminution has to be noted, amounting 
in England to 2*8 per cent. (74,250 tons). The total for 
England was 2,643,109 tons. The loss in Scotland was 
167,613 tons, or all but 16 per cent., while in Wales the 
decrease was under one per cent. 

Turnips and Swedes continued to increase their yield, and 
last year this increase amounted to 1,355,315 tons in Great 
Britain, and to 2,027,212 tons in England alone. In Scotland 
there was a decrease of 698,355 tons. Tiie increase in England 
was over 9 per cent. 

Mangolds, which in England gave 9,316,314 tons, also 
showed a continued increase, which last year was 559,667 tons, 
or 6*4 per cent. This increase was due to additional acreage, 
as the yield per acre was a shade under that of the previous 
year. Scotland and Wales only produced between them rather 
over 250,000 tons. 

The produce of Hops was much below that of the previous 
year, having fallen from 470,761 cwts. in 1908 to 214,484 cwts., 
or by 54*5 per cent. The acreage had decreased from 38,921 to 
32,539, or by over 16 per cent., while the produce per acre fell 
from 12*10 cwts. to 6*59 cwts. Kent contains six-tenths of the 
acreage occupied by this crop, and so has most at stake. The 
total yield in the country was only one third of that in 1905, 
and was less than any in the preceding ten years at least. We 
must remind our readers that we only refer here to yields of 
produce, and that alterations of prices may have compensated 
many growers for the short yields. 

The Hay harvest also showed a decrease throughout Great 
Britain, In England, ‘‘Hay from Permanent Grass” yielded 
4,731,088 tons — less by 687,968 tons, or 12*7 per cent., than the 


[Oontiniiod on msre 406.] 
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Table I. — Acreag^e tender Crops and Grass; and Humber of 
and Scotlanrf ivith totals for Great Britain and for the 


[Orops, Orass, and Live Stock, 

England 

I Wales 


j 1909 

1 1908 

1909 

1 1908 

Total Area fesicluding water) 

Acres 

32,391,997 

Acres i 

4,749,651 1 

Total Acreage under Crops) 
and Grass {«) f 

24,541), 985 

24,560,399 

3,782,479 

2,787,514 

Ai*a.ble Land 

Permanent Grass (a) . 

10,i>28,990 

13,911,995 

10,659,477 

13,900,922 

729,122 

2,053,357 

740,709 

2,040,805 

Wheat 

Barley or Bere . . . . 

Oats 

Bye 

Beans 

PejiiS 

1,734,236 

1,379,133 

1,839,912 

49,254 

302,653 

182,209 

1,548,732 

1,383,326 

1,958,810 

45,842 

283,661 

162,023 

39. . 583 
85,272 

198,528 

529 

1.. 376 
714 

34, .573 
86,69,3 
201,595 

951 

1,110 

753 

TOTA.L Coen Chops . 

5,187,397 

5,382,394 

320,003 

325,(581 

Potatoes 

Turnips and Swedes . 

Mangold ...... 

Cabba.ge . . . 

Kohl-Bahi 

Eape . . ... 

Vetches or Tares . . 

Lucerne . ... 

Hops 

Small Fruit 

Oloyer, Sainfoin, and Grasses 
under Botati on 

Other Crops . . . ■ . 

•Bare Fallow* . ■ . 

405,629 

1,056,823 

442,910 

00,404 

17,644 

75,978 

127,415 

04,908 

32,539 

78,124 

2,383,459 

119,349 

27Cv511 

391,083 
. 1,052,488 

415,360 
60,489 
17,177 
74,303 
117,502 
64,760 
38,921 
75,750 

2,556,508 

111,532 

301,210 

30,994 

58,219 

11.136 

704 

71 

4,690 

001 

385 

1,1.98 

292,636 

1,110 

5,376 

27,330 

57,410 

10,432 

717 

05 

4,042 

618 

368 

1,200 

311,387 

1,072 

5,781 

Horses used for Agricultural 
purposes (h) . 

Unbroken 1 One year and above 
Horses J Under one year 

No, 

879,212 

218,234 

90,424 

No. 

866,709 

222,179 

91,014 

No. 

96,795 

41,790 

22,048 

No. 

96,827 

42.285 

22,150 

Total oi? Eobses . 

1,187,870 

1.179,902 

160,633 

161,203 

Cows and 

lEfeifers ' 

Other Cattle i—Two years and* 
above 

„ „ ■ One year and 

tinder two 

' „ Under one year 

1,624,779 

448,601 

989,723 

1,018,930 

1,018,052 

1,692,919 

453,593 

1,0.39,191 

966,30,3 
_ 916,272 

241,907 

43,719 

82,(1:15 

181,204 

195,137 

240,1(10 

' 45,225 

84,046 

173,179 

189,241 

total op Cattle . 

raoojis 

4,998,278 

744,672 

732/151. 

Ewes kept for Breeding . 
Other Sheep:— One year and 
above 

„ Under one year 

6,191,526 

3,585,604 

0,717,683 

5,980,126 

3, .366,497 
6,612,253 

1,582,187 

831,701 

1,381,394 

1,545,507 

817,245 

hiir.ftOOH 

' Total op Sheep 

"iMOisxA” 

a5,968”875 

:C795A:i2 

3,721,300' 

Sows kept for Breeding 

Other Pigs . . , “ 

268,401 

1,777,883 

315,524 

2,123,563 

32, ao? 
171,927 

37,510 

203,101 

Total. OF Pigs . 

2,046,284 

3,439,087 

20k784 

240,011 


(a) Not incMing Mountain and Heath Land. 
(h) Includiog Mares kept for Breeding. 
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Live Stock, on June 4, 1909 and 1908, in England^ Wales^ 
United Kingdom, 


Scotland 

Great Britain 

United Kingdom, Including 
Ireland, Isle of Man, 
and the Channel Islands 

1909 1 1908 

1909 1 1908 

1909 1 1908 

A<?.res 

19,070,182 

Acres 

56,211,830 

Acres 

, 76,644,480 (c) 

4,859,609 

4,803,473 

32,183,073 

32,211,386 

46,885,810 

47,001,961 

8,872,556 

1, •187,053 

3,389,331 

1,474,142 

14,730,668 

17,452,405 

14,795,517 

17,415,868 

19,457,566 

27,428,244 

19,478,309 

27,523,562 

49,679 

199,981 

943,437 

5,783 

9,835 

987 

43,428 

197,418 

948,513 

,5,951 

10,247 

963 

1,823,498 

1,664,386 

2,981,877 

55,566 

313,864 

183,910 

1,626,733 

1,667,437 

3,108,918 

52,744 

295,024 

163,739 

1,868,386 

1,829,933 

4,038,425 

63,149 

315,608 

184,297 

1,664,860 

1,824,410 

4,189,378 

60,962 

296,918 

164,183 

1,209,702 

■ 142,938 
MO, 506 
2,444 
5,746 

19 

6,775 

8,229 

34 

7,794 

1,538,480 

2,635 

7,254 

No. 

156,007 

34,633 

13,850 

1,206,520 

143,692 
* 440,993 
1,980 
7,914 

10 

7,550 

7,963 

28 

7,930 

1,553,692 

2,798 

8,261 

7,023,101 

575,461 

1,555,548 

456,490 

66,854 

17,734 

87,443 

136,245 

65,327 

32,539 

87,116 

4,214,575 

123,094 

289,141 

6,914.595 

562,105 

1,550,897 

427,772 

69,120 

17.252 
86,495 

126,083 

65,156 

38,921 

84,880 

4,421,587 

115,402 

315.252 

8,299,797 

1,167,084 

1,840,602 

530,930 

1 215,064 

138,386 

32,539 
(d) 100,181 

6,587,772 
. 255,826 

289,385 

8,200,711 

1.161,122 

1,837,997 

500,782 

215,674 

128,276 

.'M 2 
(d) 97,570 

6,725,921 

255,962 

316,462 

No. 

155,788 

35,345 

13,374 

No. 

1,132,014 

294,657 

126,322 

No. 

1,119, .324 
299,809 
126,538 

,No. 

1,512.175 

394,333 

185,173 

No. 

1,501,569 

398,780 

188,364 

204,490 

204,507 

1,552,993 

1,545,671 

2,091,681 

2,088,713 

365,532 

69,578 

244,847 

273,724 

222,484 

364,684 

67,199 

247,851 

. 276,001 
218,670 

2,232,218 

561,058 

1,317,215 

1,473,918 

1,435,673 

2,197,763 

566,017 

1,371,888 

1,415,483 

1,354,183 

' j. 4,360,620 

2,346,265 

2,518,485 

2,535,308 

4,368,365 

2,417,725 

2,475,275 
' 2,477,427 

l,176"5r) 

1,174,40.5 

7,020,982 

6,905,134 

11,760,678 

11,738,702 

3,036,764 

1,44.3,542 

2,847,959 

3,043,457 

1,449,025 

2,047,013 

10,810,476 

6,860,907 

10,947,036 

10,669,089 

6,632,787 
10,917,874 i 

12,485,137 

6,668,618 

12,685,078 

12,241,317 

6,3S)9,167 

12,691,916 

7328,265*’*' 

7,4li9,495 

27,618,419 

‘27,119,730 

3i.838,833 

31,332,400 

13,294 

114,525 

16,442 

127,342 

316,552 

2,064,336 

369,476 

2,454,008 

438,885 

3,103,982 

406,305 

3,660,488 

■ 129,819 

143,784 1 

2,380,887 

2,823,482 

3,542,867 

4,055,793' 


(c) Figures for Jersey include Water. 

(d) Figures for Xreland include Orchards. 


TOL 70. ' D'B 
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Table II.— Produce of Crops — Estimated Total Produce and 
Yield per Acre of the underm.(mUo'ned Crops in Great Britain 
in the Year 1909, tmth Ooniparmnis for 1908, ami the 
Average Yield per Acre of the Ten Years 1899-1908. 


Crops 

Estiit; 
total p: 

1909 

uitcil 

rodnee 

1908 

Acre 

1909 

age 

1908 

Avera.f 
mated 
per { 

1909 

re ost'-i- 
yield 
ii:re 

1908 

Average 
of the 
ten ycaa’S 

1899.-190S 


Qrs. 

Qrs. 

Acres 

Acres 

Bush. 

BumIk 

BuhIl 

/Enjoin, lid. 

7,2«5,506 

6,225,181 

1,73.4,236 

1, .548,732 

33-Gl 

32-10 

31*30 

Wales . 

132,080 

117,010 

39,575 

34,573 

28-00 

27*08 

20*30 

Wheat Scotland. 

255,811 

224,701 

40,679 

43,428 

41-19 

41*39 

38*80 

VCIrcat Britain 

7,680,297 

6,566,802 

, 1,823,400 

1,026,733 

33-69 

,32-20 

31*46 

/England. 

6,340,580 

5,617,155 

1,370,133 

1,383,320 

30-78 

32-48 

32*01 

Wales . 

339,830 

324,045 

85,272 

86,603 

31*88 

29-09 

31*00 

Barley Scotland. 

036,001 

807,955 

100,981 

; 197,418 

37-48 

30-39 

35*32 

1 Groat Britain 

7,617,320 

6,840,055 

1,664,386 

W7,437 

30-61 

32*82 

33*00 

/England. 

0,763,873 

9,093,773 

1,830,912 

1,958.736 

42-45 

40-82 

41*75 

Wak-‘s . . 

876,457 

864,420 

108,528 

201,505 

35-32 

34*30 

34*48 

Oats Scotland. 

4,737,867 

4,505,211 

043,437 

948.513 

4()-18 

38*76 

36*60 

V Great Britain 

15,378,107 

15,453,404 

2,981,877 

3,108,844 

4P26 

39*77 

39*65 

/England. 

1,070,238 

1,057,467 

301,287 

282,573 

28*42 

2i)‘l)4 

20*77 

1 Wales 

4,531 

3,714 

1,347 

1,083 

26-91 

27*43 

20*56 

Beans ■{ Scotland. 

42,411 

44,261’ 

9,172 

9,572 

30*00 

36*99 

34*78 

(Great Britain 

1,117,180 

1,105,442 

311,806 

293,228 

28*06 

30*10 

29*97 

/ England . 

546,004 

640,404 

168,673 

153,086 

25*00 

28-24 

27*30 

Wsiles . . 

1,934 

2,094 

708 

746 

21*80 

22*46 

21*53' 

Peas Scotland. 

2,110 

2,035 

002 

566 

28*15 

28*70 

2«*67 

(Great Britain 

550,117 

54433 

"”160^83 

""T5i398 

'25*80'' 

28*21 

27*35 


Tons 

Tons 




i Tons 

Tons 

Tons 

/England. 

2,643,100 

2,717,539 

405,529 

391,083 

, 6*52 

6*05 

5*83 

Wales . , 

150,3981 

151,700 

26,994 

27,330 

5*57 

5*55 

4*08 

Potatoes Scotland. 

880,940 

1,048,559 

142,938 

143,602 

1 6*10 

7*30 

0*09 

(Great Britain 

3,674,453 

3,917,018 

575,461 

562,105 


”ir97" 

5-H5' 

/ Blngland . 

16,543,107 

14,51,5,895 

1,05($,823 

1,052,488 

i 1.5*65 

13*70 

12-,57 

Tnrnips Wales . 

059,767 

033,300 

‘ 58,219 

57,416 

. 10-40 

16-20 

14*88 

and •{ Scotland , 

7,620,676 

8,310,031 

440,506 

440,993 

i 17*. 30 

18-80 

15-55 

Swedes ir-"---' — 




■ 





(Great Britain 

25,133,550 

23,768,235 

' 1,555,548 

i, 5^,807 

10*15 

15-3;i 

13-49 

/England, 

9,316,314 

8,756,647 

442,910 

415,300 

' 21-03 

21*08 

!9'70 

'Wales . . 

211,382 

196,117 

11,136 

10,432 

18*08 

IH'HO 

17*40 

Mangolds S<!otland. 

42,008 

42,503 

2,444 

1,980 

r/-5(! 

21*47 

17*67 

(Great Britain 

0,570,604 

8,095^267 

'"456’’400 

'427,772 

20*97 

21*03 

19*02 






Gwt. 

'(Jwt, 

"tJwt. ' ' 

Hay /England. 

2,000,505 

2,507,094 

1,4451.286 

1,026.832 

28-85 

31-03 

29*64 

from Wales 

102,007 

228.448 

170,407 

178,5.37 

22*03 

25*50 

24*02 

^ Cksyer, Scotland. 

652,581) 

681,242 

415,900 

426,98:1 

,31*38 

31*91 

32-30 

(.Great Brit.ain 

2,036,001 

“":WWB4 

l2,()35,773 

2,232,35.3 

28‘84' 

31*42 

' 29*73’ 

Hay /England. 

4,731,088 

5,410,050 

4,094,162’ 

4,207.502 

23*11 

25*40 

24*12 

from Wjiles 

484,687 

550,627 

529,567 

529,098 

I«*31 

21*15 

'19*46 

Poinna- Scotland, 

216,585 

234,672 

152,965 

152,200 

28*32 

30*82 

29*72 

Grass (Great Britain 

“5,432;360 

6,2i3,3'r)5 

4,776,694 

4,948;960 


’"25*11 

‘"23*80"’'""" 
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Table III. — Estimated Total Production o/Hops in the Tears 
1909 andl90S^ with the Acreage and Estimated Average Yield 
per Statute A(me^ in each County of England in which Hops 
were groivn. 



COUNTIBIR 

Estimated total 
produce 

Acreage returned on 
4th June 

K8tiTiiato<i average 
yield per acrei 



1909 

1908 

1909 

1908 

1909 

1908 


yEast . 

Cwt. 

34,8rd 

Cwt. 

84,469 

Acres 

6,711 

Acres 

7,364 

Owt. 

610 

Cwt. 

11*47 


Mid. . . . 

58,283 

118,003 

6,724 

7,900 

8-67 

14*94 

Kent^ 

Weald . . 

G2,600 

108,843 

7,201 

8,711 

8'69 

12*49 


^ Total, Kent 

155,744 

311,315 

19,636 

23,975 

7-93 

12*98 

Hants 


9,444 

21,176 

1,414 

1,636 

6'68 

12*94 

Hereford 

14,966 

54,554 

4,997 

5,572 

2’99 

9*79 

Surrey .... 

2.344 

8,021 

544 

648 

4\31 

12*38 

Sussex .... 

15,785 

40,203 

2,775 

3,579 

5-69 

11-23 

Worcester . 

16,123 

34,256 

3,054 

3,353 

5‘28 

10-22 

Other Counties!*. 

78 

1,236 

119 

'l58 

0’66 

7-82 


Total 

214,484 

470,761 

32,539 

38,921 

6-59 

12-10 


1 The average yield per acre is calculated on the acreage returned on 4th June, 
but as a certain proportion of that acreage was not picked, the yield per acre on the 
acreage actually picked would be rather higher. 

‘■2 G loucester and Salop. 


Table IV. — Quantities and Values of Corn Imported into the 
United Kingdom in the undernoted Years. 


Description 

Quantities 

Values 

1907 

1908 

1909 

1907 

1908 

1909 

Wheat . . . . 

Cwt. 

97,108,000 

Owt. 

91,132,705 

Cwt. 

97,854,825 

& 

37,346,830 

£ ' 

38,295,940 

£ 

45,286,798 

Wheat meal and flour 

13,297,367 

12,969,855 

11,052,540 

0,694,532 

7,075,231 

6,370,488 

Barley .... 

19,628,620 

18,137.200 

21,566,470 

6,565,006 

6,113,945 

7,143,849 

Oats. .... 

10,488,290 

14,271,150 

17,840,498 

3,384,577 

4,162,775 

6,430,484 

Peas .... 

1,245,670 

1,060,990 

1,314,149 

602,648 

538,315 

603,054 

Beans .... 

799,669 

1,043,097 

2,171,230 

290,693 

373,018 

757,600 

Maize .... 

63,378,950 

33,841,000 

39,362,605 

14,604,159 

10,388,061 

12,122,272 

Oatmeal and groats . 

638,702 

500,698 

583,126 

479,852 

416,134; 

466,118 

Maize meal . 

658,656 

450,410 

334,140 

213,581 

159,484 

127,761 

Other kinds of corn \ 
and meal . . 1 

1,588,958 

1,618,180 

1,626,296 

644,7891 

682,289 

677, 647^ 


B D 2 
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Table T. — Average Prices of Britisli Cora <p&r Imperial 
Quarter in England and Wales ^ as ascertained under the 
Corn Returns Acl 1882, in each Week of the Tear 1909. 


Week ended 

Wheat 

Barley 

Oats ] 

Week ended 

Wheat 

Barley 

Oats 


— 

s. 

d. 

s. d 

S. 

d. 


s. 

ds 

s. 

d. 


d. 

January 2 , 


32 

0 

26 7 

17 

4 

July 3 . . . 

42 

9 

27 

2 

21 

9 

January 9 . 


32 

9 

26 11 

17 

5 

July 10 . . . 

43 

0 

26 

4 

. 21 

8 

January 16 . 


32 

8 

27 1 

17 

5 

July 17 . . . 

43 

3 

26 10 

21 

0 

January 23 . 


33 

2 

27 3 

17 

8 

July 24 . . . 

44 

0 

27 

4 

22 

5 

January 30 - 


33 

0 

27 6 

17 

9 

July 31 . . . 

43 

5 

24 

6 

23 

2 

February 6. 


33 

4 

27 7 

17 

10 

August 7 . 

44 

9 

27 

4 

22 11 

February 13 . 


33 

8 

27 8 

17 

11 

August 14 . 

44 

9 

24 

9 

21 

8 

February 20 . 


31 

1 

27 11 

18 

0 

August 21 . 

41 

6 

• 23 11 

19 

8 

February 27 - 


34 

5 

28 0 

18 

0 

August 28 . 

38 

5 

24 

7 

19 

4 

March. 6 


34 

10 

27 11 

18 

2 

September 4 

37 

2 

26 

3 

19 

6 

March 13 


35 

8 

28 4 

18 

2 

September 11 

34 

11 

26 

1 

18 

5 

March 20 


35 

9 

28 0 

18 

5 

September 18 

33 

6 

26 

6 

17 

9 

March 27 


36 

0 

28 0 

18 

6 

September 25 

32 

9 

26 

8 

17 

7 

April 3 . 


36 

5 

27 10 : 

18 

8 

October 2 . 

32 

2 

20 

9 

17 

2 

April 10 . 


37 

4 

28 0 

18 

10 

October 9 . 

31 

8 

26 

9 

17 

0 

AprillT. . 


38 

7 

27 8 

19 

2 

October 16 . 

31 

4 

27 

0 

17 

0 

April 24 . 


41 

4 

28 2 

19 

9 

October 23 . 

31 

8 

27 

7 

16 11 

M^y 1 . , 


42 

5 

27 10 

20 

0 

October 30 . 

31 

10 

27 

0 

17 

0 

May 8 . 


40 

9 

27 7 

20 

3 

November 6 

32 

5 

27 

9 

17 

0 

May 15 . 


41 

6 

27 3 

20 

6 

November 13 

33 

5 

27 

7 

17 

1 

May 22 . 


42 

8 

27 0 

20 

11 

November 20 

32 

7 

27 

0 

17 

4 

May 29 . 


42 

8 

26 3 

21 

0 

November 27 

33 

0 

26 

8 

17 

3 

June 5 , 


43 

1 

25 7 

21 

3 

December 4 

33 

3 

26 

1 

17 

4 

June 12 , 


42 

11 

36 10 

21 

4 

December 11 

33 

3 

25 

7 

17 

3 

June 19 . 


42 

7 

26 10 

21 

6 

December 18 

33 

2 

26 

3 

17 

4 

June 26 . 


42 

8 

27 2 

21 

7 

December 26 

33 

1 

25 

■2 

17 

4 


Average of year . 

36 11 

26 10 

18 11' 


Table VI. — Annual Average Prices per Quarter and total 
Quantities of British Corn sold in the Towns in England 
and Wales making Returns under the Oo^m Returns 
Acty 1882, in the Tear 1909. 


Tear | 

Wheat 

Barley 

Oats 

Wheat 

1 Barley | 

1909 i 

1 

s, d. 

36 11 


! «. d. , 

1 18 11 

1 

Qrs. 1 

2,641,225 1 

1 

Qrs. 

2,699,628 


Table VII. — Annual and Septennial Average Prices per 
Bushel of British Corn in the Tear 1909, with the Valm 
of lOOL of Tithe Rent-charge. 



Annual 
average price 

Septennial 
average price 

Value of 

tithe rent-ehargo of 1002. 

■Year 

i 

Wheat 

Barley 

Oats 

Wheat 

Barley 

OobtjS 

Calculated on 
annual 
average 

Calculated on 
septennial 
average 

1909 

s. d, j 

4 

8, d. 

3 ^ 4| 

i‘. d. 
|2 4i 

i 

s, d. 

3 H 

d. 1 
3 OJ 

s. A 

2 2| 

U H, d. 
IS 12 ^ 

.£* js. d, 

70 7 8 



Statistics affecting British Agricultural Interests, 405 

TABiiB YlIL~~~Average Prices of Fat Cattle per awt (Live 
Weight) at the undermentioned places in England and 
Scotland,, in each Year from 1902 to 1909 inclusive^ 
together ivith the Average Prices for England^ Scotland 
and (I'reat Brita/in,, compiled from the Returns received 
under the Markets and Fairs (Weighing of Cattle) Act^ 
1891. 


Places 

1902 

1903 

1904 

1905 

1906 

1907 

1908 

1909 

England - 

s. d. 

A 

d. 

s. d. 

s. d. 

s. d. 

s. 

d. 

s. 

d- 

s, d. 

(Jarlinle 

33 2 

33 

6 

.31 11 

31 .6 

31 6 

32 

6 

32 

2 

33 0 

Leofis .... 

35 6 

34 

4 

33 4 

32 11 

33 0 

33 


33 

6 

33 7 

Leicester . 

35 2 

33 

G 

32 2 

32 9 

31 11 

32 

6 

33 

2 

34 1 

Liverpool . 

34 10 

32 

8 

32 1 

31 3 

30 30 

32 

6 

33 

7 

34 2 

London 

3.9 4 

36 

4 

35 6 

35 4 

34 10' 

35 

9 

36 

8 

37 7 

Newcastle . 

38 10 

37 

0 

36 2 

34 8 

35 4 

36 

1 

37 

1 

37 5 

Shrewsbury . 

33 10 

33 

6 

31 9 

31 6 

31 3 

33 

4 

35 

0 

35 0 

Scotland— 












Aberdeen . 

34 9 

33 

4 

32 8 

32 6 

32 5 

32 

8 

30 

6 

34 6 

Dundee 

34 11 

33 

3 

32 7 

32 0 

31 11 

32 

8 

33 

5 

34 0 

Edinburgh. 

37 4 

36 

6 

34 10 

33 10 

34 2 

35 

1 

36 

5 

37 2 

Glasgow . 

37 10. 

36 

3 

35 8 

32 6 

32 5 

33 

1 

34 

3 

34 10 

Perth .... 

37 4 

35 

1 

33 3 

34 4 

34 6 

36 

8 

37 

0 

37 11 

England 

35 5 

34 

1 

33 1 

32 8 

32 6 

33 

6 

34 

2 

34 8 

Scotland 

36 2 

34 

6 

33 9 

33 0 

33 0 

33 

9 

34 

8 

35 6 

Grotiit Britain 

35 11 

34 

4 

33 7 

32 11 

32 11 

33 

8 

34 

7 

36 4 


Tablis lX,—Mverage Prices of Wool in each Year from 
1889 to 1909 inclusive. 








BRITISH 






f4 (<5 

Year 






T 



1 





Lcic 


Half-' 

breds’*- 

Southdown! 

Lincoln 





■pt 

■/] 

ib. 

'PerYb. 

Per lb. 

Per lb. 

Per lb. 

Per ib. 

Perlb. 


d. / 


d. 

d. 


d. 

d. 


d. 

d. 

d. 

d. 

d. 

1889 

9’>' 1 

L.0 

lo.i 

10|- 1 

U.') 

11 

101- to 

121 

11 

10| 

101 

10|- 

1 890 

tof 

11 

lo.i 

H)| 

n 

lU 

11 

11 

13 

11 

11 

10| 

lOf 

1891 

pi 

)) 

10 

10 


10| 

101 

11 

13 

9| 

9f 

91 

n 

1892 

.f^-i 


9 

9f 

t j 

i<H 

101 

11 

121 

8f 

81 

91 

9| 

1 893 

pIbi 

V 

9i 

n 


lOi 

101 

11 

12 

101 

8| 

91 

9| 

1891 

9 

1) 

15 

K) 

n 

11 

10-1 

n 

1) 

12 

101 

i 81 I 

9 

9f 

1897/ 

n 

10| 

H 

11 

11 

91 

11 

111 

12 

8 

SI 

9-1 

1 89;(i 

n 

11 

11 

n 

11 

10| 

91 

ii 

ill 

111 

■81, 

8f 

7| 

1 8‘i7 

8:{ 

1) 

10 

8f 

11 

n 

8| 

11 

101 

9f 

8 

8f 

71 

1898 

8 

11 

8| 

7f 

11 

H 

81 

11 

n 

8| 

8f 

8| 

n 

1899 

7 

11 

8 

7 

11 

H 

7| 

11 

11 

81 

9-1 

8 

71 

Jeoo 

()| 


7h 

Of 

11 

81 

8 

11 

12 

71 

11 

81 

8f 

1901 

r>.r 

11 

6 

5| 

11 

n 

n 

11 

91 

61 

81 

6f 

7 

1902 

5 

11 

5f 

6| 

11 

H 

n 

11 

n 

61 

81 

61 

7| 

1903 

l>i' 

11 


H 

’ll 

8 

81 

11 

111 

' 71 

91 

7| 

71 

1904 

8-i- 


n 

' n 

11 

m 

n 

11 

m 

101 

10 

81 

7f 

1905 

ni 

1? 

12 

Hf 

11 

12| 

in 

11 

131 

121 

101 

91 


1906 

12| 

11 

13 

m 

11 

m 

m 

IT 

151 

141 

11 

11| 

H' 

1907 

!2f 

,11 

m 

m 

11 

isi 

m 

11 

15 

121 

101 

Ilf 

8| 

1908 

H 

' H 

8| 

11 

10 

m 

n 

121 

81 

10 

81 

8| 

1909 

H 


8f 

10 

11 

Hi 

131 


8| 

lOi 

:9| 

8| 


1 Oorapttted.from the prices, in TMMononm newspaper. 

« Extracted from ‘‘ TIw TormmMty Wool IWes: 

8 Oompntdd Irona tlie Atmml TraAe and Navigatim. 
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[Contiiiiiert from page 309.] 

5'ear before. The yield per acre fell from 31*93 cwts. to 28*85 
cwts., while the acreage decreased by 1,1^^3,400 acres from the 
year before to 5,432,360 acres, which means a fall of 21*6 per 
cent. Ill Wales the percentage of decrease was 13*4, and in 
Scotland 4'2. Throughout Great Britain the yield was below 
the average of the preceding ten years by about 4 per cent. 
“Hay from Clover, Sainfoin, etc.,” also showed a general 
reduction in quantity, having fallen in England from 2,597,094 
tons in 1908 to 2,090,595 tons in 1909. This is a decrease of 
19*5 per cent. The acreage meantime decreased by 177,546 
acres, or nearly 11. ]ier cent., wdiile the yield per acre fell from 
31*93 cwts. to 28*85 cwds. The average yield per acre for the 
preceding ten years was 29*64. In Wales also this class of hay 
was deficient in quantity^ while Scotland produced very nearly 
as much as in the preceding year, and more than its average. 


THE WEATHER OF THE PAST 
AGRICULTURAL YEAR. 

As a result of an inquiry conducted some few years ago by 
Di\ W. N. Shaw, the Director of the Meteorological Office, it 
appeared that in spite of any adverse influences in the following 
seasons a dry autumn is succeeded almost invariably by a yield 
of wheat in excess of the average. The accuracy.^ the 
proposition appears to have been confirmed to a lai^^e extidnt by 
the agricultural experiences of last year. In thefautiirfjn of 
1908 there was a considerable deficiency of rain in, nearly all 
parts of the country. The season was followed by a Changeable 
winter and early spring, with occasional touches of sefpre frost. 
The later spring months were characterised by much brilliant 
weather, but after May, and with the exception , of an 
exceedingly fine fortniglxt in the early part of Augubt, the 
weather of the summer was almost continuously cloudy and 
cool. In spite of this the crops appear to have ripened welL and 
iiiitii the commencement of the harvest they presented an 
nniisiially fiourishing appearance. Much damage was afwr- 
wards occasioned' by frequent heavy rains, which also caused 
serious delay in reaping operations. Notwithstanding all thes^f 
adverse influences the yield of most of the cereals was eitheA 
equal to or, slightly above the average, a result which caused no \ 
little surprise to the ordinary individuahwho, smarting under 
a recollection of spoilt holidays, regarded the summer as one of 
the worst within living memory. The autumn of 1909 was less 
propitious than its predecessor, an abundance of rain keeping 
the ground in a soddened state, and interfering greatly with all 
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farm work, so that the opening of the present agricultural 
season could scarcely be i^egarded as favourable. 

The Winter of 1908-9. 

The winter opened with a long spell of mild south-westerly 
breezes and changeable, showery w^eather, broken on tlie lOtJi 
and 11th December by a rather severe gale from west and north- 
west, with heavy rain in Scotland. Until Christmas time no 
frosts of any consequence were I'eported, and on some occasions 
the mid-day temperatures were unusually high for the time of 
year, readings above 55^^ being reported in the south of Ireland 
and the south-west of England on the 13th, and again, 
sporadically, between the 19th and 21st. On Obristmas 
morning, however, the wind began to back to the south-east- 
ward, and in the course of the next few days a stream of very 
cold air swept over the United Kingdom -from the Continent, 
while heavy snowstorms set in over nearly the whole country. 
The sharpest frosts were experienced on the 29tli or 3()th, when 
the sheltered thermometer fell below 10*’ in many parts of 
central and southern England, zero being touched at Maiden- 
head, and passed by Y at Liphook (Hants). On the surface of 
the snow-covered ground readings below zero were fairly 
common, the exposed thermometer at Epsom falling 8“ below 
that level. 

The frost was, however, of short duration. On the night of 
December 30, a mild breeze from south and south-west extended 
over the whole kingdom, and temperature rose rapidly, no 
farther frosts of any severity being experienced until very 
nearly the middle of January, and then only in Scotlami. 
During the first week in the new year the wind was generally 
light and variable, and the weather cloudy but fairly tnikl, but 
on the 7th and 8tli a cold breeze from north and north-west 
was accompanied by showers of snow in many eastern and 
central districts. After that a strong cuiTent from south-west 
and west set in (reaching the force of a gale on the 13th and 
14th), but in the latter half of the month the wind was eliiefiy 
from some southerly quarter, and the weather dry and cold, 
with thick inland fogs on the 27th and 28th. Tlic siiarpest 
January frosts occurred between the 25th and 30th, when the 
sheltered thermometer sank below 15'^ at many central,, statioim 
in England and Wales. On the grass the readings were 
naturally still lower, the exposed thermometer falliiig t.o 10"' at' 
Harrogate and 2" at Llangammarch. Wells, in Central Walt, vs. 

In the early part of February the winds varied a good deal 
in direction and' the weather was rather changeable, witlr heavy 
rains in the north-west of England between the 2nd and 4th,. 
Towards the middle of the month 'the wind became easterly 
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and north-easfceiiy, with, cold weather, and snow in most districts, 
a sharp frost occurring yery generally on the nights of the 
13th and 14th. In the closing week variable airs and fair dry 
weather prevailed, with severe frost between the 23rd and 25th, 
when the thermometer fell below 15^ in many parts of central 
and southern England, and reached 7" at Wokingham. The 
sharpest weather of the whole season occurred, however, at 
a time when winter should, in the ordinary way, have been 
giving place to spring. In the first week in March frosts and 
snowstorms of great intensity were experienced over the 
country generally, the sheltered thermometer sinking below 
10'^ in many parts of Great Britain, and reaching zero at Marl- 
borough. At Llangammai'ch Wells, on the grass, a reading of 
4® below zero was recorded both on the 4th and 5th. 

For the winter as a whole the mean temperature was below 
the average and the rainfall generally deficient. In the east 
and north-east of England only three-fourths of the normal 
quantity was collected, and in the midland and south-western 
-counties less than three-fourths. Considerably more than the 
average amount of bright sunshine was recorded in the western 
and southern districts, but in other parts of the country the 
conditions in this respect were about normal. 

The Spbing op 1909. 

The wintry weather which set in at the beginning of 
March continued in a gradually modified degree until after the 
middle of the month, the wind being generally from points 
between north and east, with frequent showers of snow or 
sleet in nearly all parts of the country. After about the 6th, 
however, no very sharp frosts were experienced until the 
nights the 15th and 16th, when the thermometer again fell 
to a low level for the time of year. In the screen the readings 
recorded at this time were below 20*^, the thermometer at 
Wokingham falling to i while on the suiTace of the grass 
a reading as low as 3® was registered at Llangammarch Wells. 
After about the 17th the wind got round to the southward, 
and for the remainder of March the weather, though generally 
cloudy and unsettled, was fairly mild. No sign of genial 
spring warmth was, however, pei’ceptible until the 29th, arid 
then only in the east and south-east of England, where the 
thermometer rose slightly above 60®. 

Early in April a large anticyclone, or area of high 
barometrical pressure, ' extended over the 'United Kingdom 
from the Continent, and for some eight or nine days brilliantly 
fine weather prevailed very generally, th%. week ending the 
10th being' one of the sunniest on record.:^kt many places in 
the east and south-east of England the ^un shone for more 
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than 90 per cent, of the time it was above the horizon, and, in 
response, the thermometer rose steadily to a springlike level, 
the maximnm shade readings of the 9th to 11th being slightly 
above 70 ° in many parts of England, and as high as 74 ° at 
Maidenhead and Cnllompton (Mid Devon). The anticyclone 
was then passing away to the south-westward, and for the 
remainder of April the weather was influenced by cyclonic 
areas which came in from the Atlantic. Rain was therefore 
frequent (during a thunderstorm on the 23rd nearly an inch 
fell on the coasts of Kent), but substantial intervals of bright 
weather were experienced, and, with winds mostly from some 
southerly quarter, the temperature was for some time above the 
average. Quite at the close of the month, however, a cold 
breeze spread down from the northward, and on the 29th and 
30th showers of hail or snow, accompanied in some places by 
thunder, were reported in many districts 

May opened with a spell of weather strikingly similar to 
that experienced early in April. Under the influence of a 
large anticyclone which drifted slowly north-eastwards across 
western Europe the sky again became almost cloudless, and in 
the week ending the 8tli more than 90 per cent, of the possible 
amount of bright sunshine was experienced over central and 
southern England. With winds mainly from some easterly, 
point the thermometer, however, failed to rise to any very high 
level, shade readings above 70° being recorded only in a few 
scattered places. In the second week the wind shifted to the 
northward, and the weather became cold and changeable, 
snow showers occurring on the 13th as far south as London 
and Rothamsted, with sharp night frosts between the 13th and 
15th. Later on fine bright weather set in very generally over 
England, but in the closing week the advance of cyclonic areas 
from the Atlantic was marked by rather frequent rains, with, 
however, a general rise of temperature. Between the 21st and 
23rd shade readings of 80° and upwards were recorded in 
several parts of England, the thermometer touching 84° at 
Maidenhead on the 2ist, and at Greenwich on the 22nd. 

For the spring as a whole the mean temperature was rather 
above the average, and rainfall also in excess, the wettest 
weather being experienced over our southern counties and in 
the north-east of England. Bright sunshine was abundant, the 
duration amounting on an average to more than one hour per 
day in excess of the normal in the eastern, midland, and 
north-western counties, and to about an hour and a half per 
day more than the normal in the south-east of England. At 
Westminster the total amount of sunshine both in March and 
April was the largest observed in those months since the 
recording instrument was started in 1883. * 
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Rainfall^ Temperatiire, and Bright Sunshine experienced over 
England Vales during the tvliole of 1909, with Average 
and Extreme Values for Previous Years, 


EAIOTALL 



Total Fall 

No. OP Days with Bain 

Districts ' i 


For 43 years, 1866-1908 | 

1 

1 

! 

For 28 years, 1881-1908 

i 

In 

1909 

Ayer- 

Extremes j 

In 

1909 


Extremes 





Aver- 





age 

Driest 

Wettest 


age 

Driest 

Wettest 


i 

In. 

In. 

In. 

In. 





North-eastern . j 

27*3 

25-6 

19-9 ( 1884 ) 

37*2 ( 1872 ) 

193 

186 

162 ( 1884 ) 

20 s ( 1894 ) 

Eastern 

26‘0 

24-8 

19*1 (1874 
and 18 S 7 ) 

331 ( 1872 ) 

201 

179 

156 ( 1898 ) 

205 ( 1894 ) 

Midland . 

27*9 

27*6 

19*2 ( 1887 ) 

39*8 ( 1872 ) 

191 

179 

148 ( 1887 ) 

210 ( 1882 ) 

Soutli-eastern . ' 

North-western 1 
with North'/ 
Wales . J 

32-1 

28-7 

21*5 ( 1887 ) 

41*7 ( 1872 ) 

186 

173 

137 ( 1899 ) 

197 (1882 
and 1903 ) 

37’0 

37'8 

24*9 ( 1887 ) 

59*2 ( 1872 ) 

203 

200 

163 ( 1887 ) 

226 ( 1903 ) 

South-western 1 









with South ^ 
Wales . j 

i 37-5 

! 

417 

28*3 ( 1887 ) 

68*6 ( 1872 ) 

201 

199 

i 159 ( 1887 ) 

235 ( 1882 ) 

Ohannellslands ’ 

'30-4 

321 

26*2 ( 1887 ) 

39*6 ( 1882 ) 

191 

210 

169 (1899) 

251 ( 1886 ) 

' 


t 

MEAN Temperature 

Hours of bright sunshine 



For 43 years, 1866-1908 


For 28 years, 1881-1908 

Districts 










In 

1900 




In 

1909 


! 



1 Aver- 

Extremes 

Aver- 

Extremes 



! age 

1 

1 

Coldest 

Warmest ! 


age 

Cloudiest 

Sunniest 


0 

o 

0 

0 





North-eastern . 

46-7 

47’5 

44*8 ( 1879 ) 

49*0 ( 1898 ) 

1403 

1330 

1006 ( 1885 ) 

1601 ( 1906 ) 

Eastern 

47‘7 

48-5 

45*6 ( 1879 ) 

49*8 ( 1868 ) 

1619 

1586 

1267(1888) 

1864(1899) 

Midland . 

47-0 

1 48*4 

45*0 ( 1879 ) 

511 ( 1868 ) 

1450 

1407 

1173(1888) 

1715(1893) 

South-eastern 
North-western ) 

48-3 

i 49*6 

1 

46*7 ( 1879 ) 

51*4 ( 1898 ) 

1743 

1613 

1245(1888) 

1983(1899) 

with North V 
Wales . j 

47T 

i 48T) 

46*7 ( 1879 ) 

50*3 ( 1868 ) 

1514 

1393 

1198(1888) 

1683(1901) 

South-western ) 
with South V 
W ales J 

48-5 

50*1 

48*1 ( 1888 ) 

52*8 ( 1868 ) 

1699 

1646 

1459 ( 1888 } 

1964(1893) 

Ohannellslands 1 

51-6 

52‘2 

50*5 ( 1885 ) 

64*1 ( 1899 ) 

1975 

1896 

1710(1888) 

2300(1893) 


NoTB.—TIie above Table is compiled from information given in tbe Weekly Weatlier 
' Beport of the' Meteorological Office.' . 

iFor the Channel Islands the “Averages” and “Extremes” of Bainfall and Mean 
I Temperature are for the twenty -eight years, 1881-1908, 
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The Eamfall of 1909 and of the py^eviotis Ten Tem'S^ ivith the 
Average Anniml Fall for a long period, as observed at thirty- 
eight stations situated m various parts of the United Kingdom. 



1909 



Bainfall of Previous Years 

















lAve- 

Stations 


Dif- 











rage 

Total 

rain- 

fall 

Xeiv 

eiicD 

from 

1908 

1907 

1906 

1905 

1904 

1903 

1902 

1901 

1900 

1890 

I'aiii- 

■fall 



rag© 














Per 












England and Wales: 

In. 

cent. 

In. 

In. 

In. 

In. 

In. 

In. 

In. 

In. 

In. 

In. 

In. 

Durham 

M-H 

- 9 

19*4 

24*8 

23*8 

19*2 

19*0 

30*8 

l«Ti 

22*9 

28*8 

24*5 


York .... 

24*8 

-2 

21*8 

25*0 

22*8 

20*7 

20*8 

30*3 

18*7 

20*5 

25*8 

22*4 

25*3 

Hillington , 

BHT) 

+22 

25*5 

25*7 

31*6 

22*7 

25*7 

.35*6 

26*2 

24*4 

32*6 

24*7 

27*5 

Yarmouth . 

24-2 

~ 4 

22‘5 

21*9 

28*0 

22*6 

21*0 

25*1 

21*4 

2,L*2 

24*7 

22*4 

25*3 

Cambridge . 

23*1 

+ 2 

17*6 

21-2 

22*4 

19*0 

17-6 

30-5 

1.5*8 

16*7 

19*7 

19*3 

22*7 

Eothamsted . 

26'8 

_ 4 

23*4 

25*3 

26*8 

24*8 

23*2 

36*3 

19*6 

211 

27*1 

25*1 

27*9 

Nottingham . . 

25-2 

+ 2 

21*3 

23*5 

21*8 

18*6 

20*0 

32-2 

21*5 

20*4 

28*5 

22*6 

24*8 

Oheadle. 

37-7 

+15 

33*3 

31*9 

34*3 

26*7 

26*3 

39*2 

26*4 

27*7 

37*5 

30*9 

32*8 

Hereford 

24-0 

-11 

23*9 

29*7 

23*6 

24*0 

25*0 

37*8 

24*3 

25*2 

32*8 

26*7 

27*0 

Cirencester . 

32-1 

+ 5 

24*5 

28*9 

26*2 

25*1 

28*8 

411 

25*1 

20*1 

31*0 

26*8 

30*7 

Oxford .... 

27-5 

+lu 

23*9 

26*9 

24*0 

21*0 

22*7 

35*9 

16*7 

22*3 

23*6 

21*0 

25*0 

London .... 

24*9 

+ 2 

2T3 

19*5 

23*2 

23*0 

20*2 

38*0 

‘20*4 

21*5 

22*2 

22*0 

24*4 

Hastings 

31-4 

+ 8 

22*0 

23*3 

28*7 

26*9 

24*6 

32*3 

23*0 

19*4 

29*8 

25*8 

2.tl 

Southampton 

36*1 

+17 

27*8 

30*8 

33*1 

26*2 

31*0 

43*2 

27*4 

28*3 

31*6 

27*6 

30*9 

Stonyhurst . 

48-8 

+ 4 

48*3 

50*0 

49*7 

38*8 

39*6 

58*9 

36*8 

39*0 

48*3 

47*5 

46*8 

Manchester . 

41-2 

+11 

37’7 

40*4 

42*2 

33*3 

32-U 

45*2 

26*5 

33-3 

42*8 

33*5 

37*0 

Liverpool 

28-4 

- 1 

28*9 

26*6 

28*1 

24*0 

25*1 

34*4 

25*6 

25*1 

31*9 

27*6 

28*8 

Llandudno . 

32-0 

+ 4 

30-8 

2d 3 

31*6 

261 

26*0 

38*5 

25*0 

28*7 

32*8 

32*4 

30*8 

Pembroke . 

33-1 

- 6 

38*5 

37*2 

42*5 

28*2 

31*8 

45*8 

30*9 

33*0 

40*6 

35*0 

35*1 

Clifton .... 

.30-8 

+ 6 

26*0 

34*3 

30*1 

25*0 

30*9 

34*9 

42*8 

26-5 

26*6 

37*7 

35*5 

34*0 

Oullompton . 

.34’4 

- 4 

27*5 

33*4 

33*9 

28*1 

42*7 

30*8 

31*1 

35*5 

37*0 

33*7 

Plymouth . 

35*2 

2 

3T0 

36*3 

33*4 

30*5 

41*4 

45*8 

30*0 

3B*0 

40*3 

33*1 

35*0 

Scilly (St. Mary’s) 

27*0 

-20 

24*7 

29*3 

29*8 

27*5 

34*4 

39*9 

25*3 

32*6 

34*i 

31*9 

38*6 

Jersey (St. Aubin’s) . 

31-7 

- 7 

25-2 

28*6 

29*2 

30*3 

37*3 

38*2 

30*4 

29*6 

34*6 

26*3 

34*2 



a Mean for the whole of 1 
England and Wales J 

31-3 

+ 1 

2* 66 

29*9 

20*9 

25*6 

28*0 

37*5 

20*7 

27*4 

32*3 

28*6 

31*0 

SCOTLAND : 






1 








Stornoway . 

46*2 

— 5 

52*0 

43*8 

42*2 

50*7 : 

55*7 

62*1 

46*3 

42*8 

62*5 

59*9 

48*6 

Wick .... 

33’6 

+15 

32*0 

20*6 

33*2 

32*3 

25*3 

35*9 

26*4 

32*1 

33*1 

29*7 

29*3 

Aberdeen 

30-4 

— 1 

28*0 

28*7 

31*5 

28*5 

23*7 

3fi*3 

27*3 

28*0 

34*0 

30*3 

30*7 

Balmoral ® . . . 

30-8 

—14 

26*2 

31*8 

39*1 1 

35*6 

24*9 

m 

31*8 

31*4 

40*5 

35*0 

36*0 

Leith . . . . 

271 

+14 

221 

30*7 

.30*2 

19*2 

23*4 

30*9 

16*4 

22*5 

31*2 

24*8 

23*B 

Marchmont . 

84-2 

— 1 

30*7 

33*3 

.38*9 

27*4 

26*1 

38*6 

24*4 

27 *■' 

43*8 

32*0 

34*4 

Fort Augustus . 

37’4 

-16 

43*9 

42*0 

51*6 

43*0 

44*4 

66*0 

35*6 

36*9 

50*5 

42*3 

44*6 

Glasgow 

39-3 

+ 2 

35-8 

42*6 

40*1 

30*7 

33*7 

53*3 

29*1 

32*9 

47*0 

43*5 

38*7 

2 Mean for the whole ] 
of Scotland . j 

41-8 

0 

431 

44*5 

46*3 

41*4 

... . 

42*1 

67*1 

43*0 

40*8 

62*2 

46*1 

41*8 

lEBLAND : 














Be] List 

35*7 

+ 6 

38*7 

38*1 

36*2 

31*8 

31*8 

42*3 

35*8 

32*1 

40*6 

34*9 

33*6 

Mai kiee Castle , 

40*7 

3 

47*3 

33*1 

46*2 

44*6 

30*0 

44*9 

fvLl 

384 

44*9 

45*3 

43*7 

'42*0 

Armagh. . 

28*9 


31*6 

30*1 

29*0 

30*9 

36*3 

31*7 

32*1 

36*4 

32*5 

31*9 

Dublin . , . . 

Birr Castle (Pargons- 

26*9 

-17 

23*8 

33*4 

27*0 

22*8 

25*3 

22*2 

31*6 

29*4 

20*1 

34*3 

27*7 

28*0 

town) .... 

29*6, 

-10 

33*9 

32*6 

25*7 

33*9 

40*8 

28*2 

31*1 

38*5 

33*1. 

33*0 

Kilkenny 

30*1 

-10 

33*5 

32*4 

28*7 

25*0 

31*5 

42*0 

33*1 

30*3 

30*2 

30*9 

33*3 

»Mean for the whole ) 
of Ireland , , j 

35*3 

-11 

39*2 

39*7 

36*7 

34*6 

38*9 

,47*9 

37*2 

37*7 

44*9 

40*6 

39*5 


1 ntie Average Fall is in nearly all cases deduced from oTbservations extending over the 
thirty “five years 1871-1905, - 

3 The Mean Bainfall for each country is based upon observations made at a large number 
of stations in addition to those given above.. 

» The figures for the years prior to 1906 are for Braemar, ’Wht<3|a, ceased reporting after 1005. 
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[Conti nuod from page 409.] 

The Summbb of 1909. 

The brilliant weather which prevailed so extensively in the 
latter half of the spring was followed by one of the dullest and 
coldest Junes on record. For a large portion of the month the 
wind was in the north, and although it seldom' blew with 
much strength its influence was quite sufficient to keep the 
thermometer w^eli below the average level, the only periods of 
anything like summer warmth being three short spells which 
occurred respectively at the beginning, around the middle, and 
at the end of the month. Between the 4th and 6th there were 
many places in which the thermometer failed to rise much 
above 50® — a point which is usually surpassed at some time or 
another in the coldest English winters. In the first fortnight 
very little rain fell in the more northern districts, but in the 
south and east the prevalence of thunderstorms between the 
1st and 3rd was accompanied by heavy downpours in many 
places, the fall on the former date amounting to an inch and a 
half at Southampton, Reading, and Offley, and to rathfer more 
than an inch and a half at Maidenhead and Swarraton (Hants). 
In the latter half of the month thunderstorms, accompanied in 
many places by torrential rains were more general, the 
principal cases occurring between the 21st and the 24th. 

In the south of England July was less cloudy than June, 
but over the country generally the weather was again cool, 
unsettled, and unusually windy, especially in the latter part 
of the month. Between the 17th and 21st a short burst of 
summer warmth was experienced, the thermometer rising 
above 75® in many parts of our eastern and southern counties, 
but at other times the maximum temperatures w^ere often 
below 60®, and on the lltli several places in the north and east 
failed to record a reading as high as 55®. The heaviest fall of 
rain occurred on the 27th, when more than an inch Avas 
measured over a considerable portion of our southern counties, 
more than an inch and a half at Watergate (Sussex), and more 
than an inch and three quarters at Plymouth, 

August opened with a tremendous downpour of rain in the 
north-east of England, amounting at Hull to nearly tw^o inches 
and three quarters. On the 2nd, however, an anticyclone 
extended in from the westward, and in the succeeding fort- 
night the country enjoyed the longest, and in fact the only 
long, spell of fine warm weather of the whole summer. 
Bright sunshine was abundant, and on the 6th or 7th the 
thermometer in the shade rose slightly above 80® in many 
districts, while on the 12tii it exceeded 85® over an equally 
wide area, and touched 90® at Maidenhead. During another 
burst of warmth, on the 15th readings varying between 80® and 
85® were again recorded in many parts of England, and a 
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reading of 92'^ at Epsom. After this the weather again broke 
lip completely and in the closing half of the month a gradual 
decline in temperature occurred, with thunderstorms and 
occasional heavy falls of rain in nearly all districts. On the 
17th considerably more than an inch of rain was measured at 
a large iiiiinber of stations in eastern, central, and southern 
England, more than two inches at Salisbury, and more than 
two inches and a half at Maidenhead ; while on the 19th 
another heavy fall occurred in several isolated parts of the 
country. 

For the summer as a whole, the mean temperature was 
considerably below the average in all districts, and rainfall in 
excess of the normal excepting in the south-western counties. 
In the latter region the duration of bright sunshine was in 
close agreement with the average but elsewhere it was rather 
deficient. Following a phenomenally bright April and May the 
amount of sunshine at Westminster in June was the smallest 
on record for the month since the observations commenced in 
1883. 

The Autumn op 1909. 

After a week of changeable showery weather at the begin- 
ning of September, with severe thunderstorms on the 6th in 
some parts of our eastern counties, the conditions improved, 
and over the kingdom as a whole the succeeding fortnight was 
the finest and driest experienced since the middle of August. 
On two occasions, however, a decided break occurred locally, 
thunderstorms and heavy rain being experienced along the 
south coast of England on the 10th, and in and around the 
Thames Valley on the 17th. On the 2nd or 3rd of the month 
the thermometer rose to 70"^ or a little above it at several places 
in eastern, central, and south-eastern England, but as a rule, 
the wind during the fine spell blew from some northerly 
quarter, so that the air was decidedly cool for the time of year. 
After the middle of September the weather again broke up, 
and although the temperatures recorded during the next fort- 
night were equal to, or a trifie above the average, the country 
generally was visited by frequent thunderstorms, accompanied 
in many instances by very heavy falls of rain. On the 23rd 
and 24tli amounts exceeding an inch and a half were recorded 
in many parts of England and Wales, the fall on the former 
day amounting to 1*9 in. at Belvoir Castle and to 3*4 ins. at 
Castle Bytham, in Lincolnshire. Almost equally large quantities 
were experienced in many western and kbuthern districts on 
the 27th and 28th, more than 2 ins. beihg recorded in some 
parts of South Wales and North Devon. 

October was unsettled throughout, and often very stormy, 
the wind rising on many occasions to the force of a strong gale 
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from tile westward or soutli-westward. Until the closing 
week, when the wind got round to north or north-east, 
temperature'' was usually well above the average, the highest 
readings being observed on the 3rd and 4th, when the 
thermometer at one or two places in the north and east of 
England touched 70^ Heavy falls of rain were, however, 
frequent, the principal cases occurring in the following 
districts on the dates quoted : — (^i^) In Wales and the north- 
west of England on the 12th ; (b) in Wales on the 14th, and in 
the south-west of England on the 15tli; (c) in North Wales 
and the north-west of England on the 19th, and again on the 
23rd ; and (d) over the entire south-eastern quarter of England 
between the 26th and 28th. On the last-mentioned occasion 
the total quantity of rain in three days exceeded five inches 
in many parts of Kent and Sussex (where serious floods were 
reported), and amounted to more than six inches at Kearsney, 
the fail being equal to more than twice as much as the average 
for the whole of October, — normally the wettest month in the 
year. 

November witnessed a decided improvement in the weather, 
the rainfall over England being as a rule very small, and bright 
sunshine considerably in excess of che normal. Temperature 
was, however, very low, especially about the middle of the 
month, when a frost of unusual severity for the time of year 
occurred in all the more western and northern parts of the 
country. In the north of England the sheltered thermometer 
between the 14tli and 16th fell below 2^/, while in Scotland 
and the north of Ireland it sank below IS^’, a reading as low 
as 3° being recorded at Balmoral. On the surface of the grass 
the thermometer at Balmoral fell to zero, while at Crathes, in 
Kincardineshire, it went 5^ below zero. In the south and east 
of England the frost was of moderate intensity, and, with a 
marked absence of rain, farming operations, which had been 
much delayed by the heavy downpours of October, were 
resumed under fairly favourable conditions. 

For the autumn as a whole the mean temperature was 
below the average, and the rainfall in excess in all but the 
north-eastern parts of the country. In the south-east of 
England the total amount was as much as 38 per cent, in 
excess of the normal. Less than the average amount of bright 
sunshine was recorded in all but the western districts, the 
deficiency being greatest in the eastern counties. 

Frebeeick J. Bropie. 

12 Patten Road, 

Wandsworth Common. 
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Tlie Old Gloiicestersliire Breed of Cattle. — Great interest was 
aroused at the Gloucester Royal by a group of this breed, which 
were, however, “not for competition.” The general appearance 
of the cattle will be gathered from the illustrations given here* 
The cow showed many points which indicate deep milking 
qualities. Her quarters were well shaped and long, the skin 
fine and mellow, the tail long and well carried, the chine 
beautifully formed and fine, and the rib well sprung and deep^ 



Old Gloucbsteeshire bull, “Jock.” 

Mvhibited hy the DUKE OF Bl^AUFORT, Gloucester, 1909 

The back showed very typically the wedge shape so much 
admired by the milclncow enthusiast. Only one bull was on 
exhibition, and even after making all allowance for difference 
of sex, it cannot be claimed that he showed as much quality as 
the cows. He was, nevertheless, a strong, robust looking beast, 
and slight failing in quality was atoned for by many indications 
of constitution. It was remarked by several from amongst the 
great numbers who inspected these cattle at the show, that the 
breed was- very “ Welsh ” in type. This was n.o doubt true as 



416 


Old Gloucestershire Cattle, 


regards tlie bull, and to a certain, though much less, extent 
right concerning the cow. It might even be triithfiiliy said 
that on close inspection the latter showed points both of liiiil) 
and body which would please the Jersey man. 



Old Gloucestershire Cow, “Violet,” 
ExMUted hy the DUKE OF BEAUFORT, Gloucester, 1909. 


Mr. McBow, the Secretary of the E.A.S.E., has kindly 
supplied the following extracts written in 1789 by Marshall in’ 
“The Eural Economy of Gloucestershire,” pp. 213-218 : — 

“The Gloucestershire breed of cattle is a variety of the middle homed 
species (see York. Econ., article Cattle), In size it forms a mean between the 
Norfolk and the Herefordshire breeds. (See Norf. Econ., article Cattle.) The 
head mostly small ; neck long ; shoulder fine ; and all of them generally clean. 
The carcase mostly long, with the ribs full and the barrel large in proportion 
to the chest and hindquarters. The huckle of due width ; but the nachc 
frequently naiTow. The bone, in general, fine ; the hide thin and the hair 
short. The characteristic colour, dark red — provincially “brown” — with the 
face and neck inclining to black ; and, an irregular line of white along the 
back. The horns fine and rather long ; btit in some individuals placed 
awkwardly high on the fore head, and near at the roots ; in others, how- 
ever, they stand low and wide ; w'inding with a double bend, in the middle- 
horn manner. 

“The principal objections to the Gloucestershire breed of cattle are a 
deficiency in the chine and too great length of leg, giving the individuals of 
this description an awkward, uncouth appearance. 

“But no wonder. The breed has not had a fair chance of excelling. I 
have heard of only one man, within memory, who ever paid any especial 
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attention to it, and this one man (Mr. Long*, <.)f Boddingtoii) by some election 
strife (a curse in every coiuity) vsras driven out of the vale aboul. seven years 
ago, so that at present it may be said to lie in a state of: neglect. Nevertheless 
it still contains individuals which are unobjectionable, particularly the remains 
of the Boddington breed, and with a little attention might, in iny opinion, be 
rendered a very valuable breed of cattle. 

“ Nor dairy cows, I have not, in my own judgment, seen a better form. It 
is argued, however that the north comitry cows, being hardier, stand the winter 
better in the strawjard, and fat more kindly when they are dried off. It 
should be recollected, however, that Gloucestershire is a dairy county, and 
remembered that it was the Gloucestershire breed which raised the Gloucester- 
shire dairy to its greatest height. 

‘‘The three classes, enumerated at the head of this article, now require to 
be separately considered. 

“ 1. CoiuA. This being a dairy country the procuring of cows and the size 
of dairies, as well as the treatment, the application, and the disposal of coa-s, 
will require to be shown separately. 

‘‘ (1.) Procuring. Dairymen in general rear their own cows; some, however, 
purchase the whole, and others part of their dairies. 

“The poitit of a milch cow which is here principally attended to — and 
which, no doubt, is the main object of attention — is a large thin-skinned bag. 

I have, however, heard a large tail spoken of, in the true tone of superstition. 

“ The following are the dimensions of a cow of the Boddington breed, A 
genuine, and a fair specimen, as to form, but not as to size : the cows of that 
celebrated breed were, in general, considerably larger. As a milker she has 
bad few equals ; and, in my eyes, she is, or rather was, one of the handsomest 
and most desirable dairy cows I have yet seen. These dimensions were taken 
when she was live years old, off ; she being then several months gone with her 
fourth calf. 

“ Height at the withers four feet three inches. 

“ Height of the fore dug twenty one inches. 

“ Smallest girt six feet and half an inch. 

“ Greatest girt seven feet eleven inches. 

“ Length from shoulder-knob to buckle four feet one inch, 

“ Length from the hiickle to the out of the nache twenty inches. 

“ Width at the buckle twenty two inches. 

“ Width at the nache fourteen inches. 

“ Length of horn twelve inches. 

“ The eye full and bright. 

“ The ears remarkably large. 

“ The head line and chap clean. 

“The bosom deep ; and the brisket broad, and projectirig forward, 

“The shoulders thin with the points snug. 

“ The thigh likewise thin, notwithstanding the great width at the nache. 

“The bag large ami hanging backwartl ; beitig leathery and loose to the 
bearing. , 

“The teats of the middle size ; gives much milk and holds it long. 

■ “ The tail large, the bide thin, and the bone remarkable line. 

“ The colour a “ ilark brown “ ; marked with white along the back ami about 
the udder ; with the legs, chap, ami head, of a full, glossy, dark, chocolate colour. 

“The horns a polislied white, tipped with black. 

“ The reasons given, by the dairymen of this district, for rearing their own 
cows are, “ that they should sooti be beggared if they had their cows to buy’’ ; 
and “that they know what they breed, but do not know what they buy.” The 
latter has much the most reason in it ; for, as they observe, if a heifer is ndt 
likely to turn out well, they sell her; on the contrary, if they went to market 
for their cows, they must buy the outcasts of other breeders. Besides, they 
endeavour to breed from known good milkers ; such as milk well, not only 
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]»n*scni.ly after cah-iiu^ but will hold their milk, through the suionser, ansi the 
hittcroiat l) months ; whereas in the marketi t hey are subject tiO clianec, and the 
(ioce[itions nf drovers : the most they have to judge from is the sizi^ of the bag 
at the time <d’ (;}ie purchase. In suitalde situations, there ean l)t‘, little doubt of 
the })ropricty of every dairyman’s rearing his own cows. 

‘‘The })riec of a cow and a calf of th<5 (Uoucesiershin^ breed has been for 
the last ten years eiglit to ten or eleven pounds ; of the nortli country sort ten 
to twelve or thirteen pounds.” 

Writinig to Mr. McRow, Mr. Henry J3rutou, of Gioiicester, 
Hends an extract from tlie catalogue of a sale held in October, 
1896, wlien ‘‘“about half the herd of Old Gloucestershire Cattle, 
the property of the Marquis of Worcester,” were sold. From 
the interesting introduction we reproduce the following 
remarks : — 

This breed has been at Badminton from time immemorial. It is of the 
same variety as the once famous ‘G-lamorgan breed,’ and its characteristics 
and markings are the same now as described by Youatt in bis work on ‘ Cattle’ 
at the end <rf the last century, when George III. had n number of them brought 
to Windsor every year. It is supposed that when Henry, the first Marquis of 
Worcester, surrendered llaglan Castle to the Cromwellian forces about 1640, 
and the estates were sequestrated, some of the cattle found their way to 
Badminton, which was imrcliased from Kicholas Boteler in 1013. In the early 
i>avt of the present century the breed was generally kept in the county, ami up 
to 1845 a herd was kept at Kingseote and also at Leonard 8tanley.” At 
Badminton the herd has been kept up to about one hundred bead. 

The account goes on to say tliat through inbreeding the cattle “ began to 
deteriorate, and inquiries were made in Glamorganshire. A small herd was 
found at Llantrissant, belonging to Dr. William Price, from whom two cows 
and two bulls were piuohased. His herd when seen in October, 1886, after 
the animals had been bought for Badminton, consisted of -four cows, four 
heifers ,and one bull. Dr. Brice, an eccentric gentleman who called himself a 
Druid, then in his eighty-sixth year, said that the breed was originally kept by 
his father, a clergyman at Pontypridd, and they w^ere the only pure descendants 
of the old Glamorgan breed. As Dr. Brice only lived on milk and eggs, bread, 
butter and cheese, flavoured with sage, they were kept for the dairy, and were 
goo i milkers, milking through from calf to calf, a point he greatly studied. 
They were very docile and gentle, but smaller in size, though of the same type 
as the Badminton cattle. 

“BYom 10 to 14 quarts daily is the milk yield, and they live in the park all 
siimmei’ and in open yards in winter. The calves suck for ten days and are 
then put on a little skim milk, and turned out into the park without any 
artifleial food. They are put. to breeding when two years old from December 
to July. The herd under Mr. Tucker’s careful management has during the 
last fifteen years been carefully drafted, but no record of the breeding or milk 
yiekl iia.s been kept. Cows are rarely retained over eight years old. With 
better selection and management they appear to have somewhat increased in 
size. They weigh when killed from 800 to 1,000 lbs., and are excellent beef, 
the local batchers preferring them to others as they are simply fed on hay and 
water and ‘ die well.’ ” 

We learn further that at this sale thirty head averaged 
18^, 3s. Mr. Brnton, whom we have to thank for the trouble 
he has taken in connection with supplying information, writes 
to Mr. McRow in a subsequent letter : “ I have seen Mr. Carter, ' 
of Harescombe, on whose farm there was an old herd of these 



Seed Potatoes. 


419 


cattle. He reinnicled me that the pure bred cows should have 
their horns going ‘ outward and upward,’ that the teats should 
be black, the nose and face a rich dark brown, that the belly 
should be white, and a streak of white running along the tail.’’ 
This dark, almost black-red, colouring set off by the white 
markings, gives the breed a very distinct character. 

The cattlemen in charge were enthusiastic in praise of their 
stock, and told us that the animals of this breed were seldom, if 
ever under a roof, and that notwithstanding this a cow sixteen, 
years old, which in her prime had given 6^ gallons of good 
quality milk, made 211, to the butcher when fat. Also that 
steers under three years old had been sold for %ll. In fact, did 
space allow, we might give a long list of their good qualities as 
detailed by the cowmen who talked about their cattle as only 
these high-class and intelligent members of the community can, 

K. J. J. M. 

Seed Potatoes. — It has been believed for years past, more 
especially in the East,, South Midland, and Southern Districts of 
England, that potato sets ” planted direct from Scotland 
give a inncli greater yield than do ‘‘ sets ” grown from “ stocks ” 
which have l^een in England for several years. Latterly, care- 
fully conducted experiments have decisively shown this to be 
the case. Under normal conditions Scottish seed will show an 
increase of from two to four tons per acre in the total yield 
over crops grown from a stock that has been in the districts 
mentioned for three years or more. The second season often 
shows an ijicrease rather than otherwise in weight of crop and 
size of tubers, while it is the third and subsequent seasons 
which show a considerable falling oft. 

The real causes of this increase are not yet entirely known, 
but it is commonly believed that transference from a colder 
climate is one of the principal of them. Of late years, however, 
experiments .have shown that seed ” from Ireland is equal to 
that from Scotland ; in fact seed from County Cork was found 
to give a better result than seed from Cromarty. This fact 
suggests that some other reason be sought for. 

To get anything approaching reliable resirlts from com- 
parative tests, such as are mentioned above, it is essential that 
the tubers to be compared should have had the same treatment 
in every way for at least two years, whilb it would be better 
still if they could be traced back to the parent stock. The fact 
that potatoes are called by the same name in different districts 
is by no means sufficiently conclusive. 

In 1908 an experiment on potatoes was carried out at the 
Cambridge University Farm, under conditions which closely 
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fulfilled the requirements we have just noted. The object was 
to test the result, if any, of change due to the varying climatic 
conditions of a given country. . 

During an extended tour of inspection in Ireland in the 
year 1907, the writer was able to get together material for that 
experiment from various counties fairly representing the whole 
of the country. Very fortunately all the potatoes collected 
could 1)6 traced to a common parentage, thus giving the very 
stocks required for a careful ^tudy of the difference in cropping 
power which it has been supposed was due to differences of 
latitude. 

In 1903 a gentleman in Mallow, County Ooidc, commenced 
to gi’ow a variety known as Duchess of Cornwall — which is of the 
Dp-to-Date type — and from a very small stock worked up seed 
for a fairly large acreage of this variety, the whole being 
treated in precisely the same way^ For three seasons, com- 
mencing in 1905, he had ])een distributing this potato in 
different parts of the country, consequently in 1907 we were 
able to procure from the under-mentioned counties potatoes 
whose history for several years past was known. The counties 
are Waterford, Galway, Clare, Sligo, Queens’, Down, Antrim, 
and Cork. Some seed also come from Queenstown. 

Half a hundredw^eight of seed was obtained from each 
district, and in addition a similar quantity^ of the original stock 
from Mallow. They were planted in duplicate plots of •gVft 
acre, four rows to each plot. Each row had forty-nine tubers 
planted in it, and the weight of seed in each plot was from 20 
to 21 lb. 

Every cai'e was taken to ensure as far as possible the results 
being accurately obtained. 

The following table shows the total weights, and also the 
number of seasons the potatoes were grown after having been 
despatched from Mallow : — 


No. 

Bistrict from which 

No, of years since 
original seed was 

Average weight of 
potatoes on tlie two 

seed was obtaiaed 

brought from 

plots, (Oalculated at 



Mallow 

per acre.) 

I 

Mallow, Go. Cork 


Tons ' Cwts 

11 4 

2 

GfO. Down (E,) 

3 years. 

10 18 

'3 

Co. Sligo (W.) 

3 .. 

12 18 

4 

Co. Waterford (E.) 

2 „ 

11 9 

6 ' 

Co. Galway (W.) 

2 „ 

13 2 

6 

Queens’ County 

2 „ 

■ 12 14 

7 

Co. Antrim (E.) 

2 „ 

. 10 - 7 

8 

Queenstown 

2 ' „ 

10 19 b 

9 

Co. Clare (W.) 

, 

,12 4 

' ' , ■ 
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Coiapariiig the figures given above tor potatoes from 
Mallow (No. 1), and those from Comity Down (No. 2), and 
Comity Antrim (No. 7), we find that the potatoes which were 
kept in the South (at Mallow) gave heavier crops than those 
taken North. Judging by opinions held in England, this is 
not what migl.it have been expected. 

Looking at tlie results from the plots on the West (Nos. 3, 5, 
and 9), and comparing them with those on the East (Nos. 2, 4, 
and 7 ), we find that there is a difference on the average of 
nearly two tons per aore in favour of the West. A somewhat 
similar result might be anticipated in England if crops pro- 
duced on the West side were compared with those grown on 
the East. 

The experiment certainly strengthens the idea already 
gained that the vigour of potato sets is not dependent on their 
being growni in the North, J)ut that it is due to either — 

(1) More moisture in the atmosphere during the period of 
growth, or — 

(2) Less sunshine during the time of ripening, that is to say 
the potato top gradually decays and dies down, instead of more 
or less rapidly decomposing. 

It is not intended to make any definite assertions, but rather 
to suggest other conditions besides that of latitude, which may 
account for the well-known vigom* of Scotch seed, and it is to 
he hoped that further research work may be carried out some- 
what on the lines referred to above so as to enable us to get 
some more reliable confirmation of the theories suggested. 


University Farm, 

Cambridge, 

December, 1909. 


H. HENSHAW^ 


Rural Education. — I would like to draw the attention of the 
members of the Royal Agricultural Society to M. Vuyst’s book 
on agricultural education.^ The first section deals with 
elementary schools, 'knci to my mind much that he says applies 
to the condition of affairs in rural England* He lays great 
stress on the method of giving agricultural instruction, and 
though perhaps Belgium is not so much to the fore in secondary 
and higher agricultural education as some other countries, it 
has succeeded admirabiy in making agricultural education and 
practical study of Nature an integral part of elementary school 
life. M. Astier, in his book reviewing the present condition of 
technical instruction in different countries of the world, makes 

^ “ L’euseignemeat agricole et ses m^tljodes,” by M . De V uyst, Chief Inspector 
of Agrioaltiire to the Kingdom of Belgium. 
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a very encouraging and complimentary review of the way in 
wliicli we have improved our purely technical education in 
England during the past ten yeai’S, and he inaiiitaiiis tliat we 
have quite regained the leading position in that branch of 
education as far as the ni)per shilled artisans and cominercial 
men are concerned. Tlxis is encouraging, but we are still 
far behind other nations in the practical manual instruction 
given in ordinary rural schools. There is a striking paragraph 
in the Report of the Royal Commission on the Poor Law : — 
“Much evidence has been submitted that the present system 
of elementary education is not adapted to the wants of an 
industrial country.” “ It is not in the interest of the country 
to produce by our system of education a dislike of manual 
Avork and a taste for clerical and intermittent work when the 
majority of those so educated must maintain themselves l)y 
manual work.” 

0. T. 

Destruction of Thistles. — It is notorious that, Avhenever the 
thistle (Gcirdtms arvensis) comes up for discussion among 
farmers, views are expressed which show divergences of opinion 
that can hardly be exceeded in the case of any other subject 
likely to he debated. Professor Hedworth ^ Fouikes is there- 
fore to be congratulated on having, during the last three years, 
carried out experiments on the extermination of this pest at the 
Harper-Adaiiis Agricultural College, over Avhicli he presides. 

On a grass held belonging to the College, and which had 
been regularly grazed Avith mixed stock, the common creeping 
thistle Avas very plentiful. In 1907 trial plots were laid out, 
and dealt with as described in the following extract 

The first two years the plots were treated as follows : — 

Plot 1. — Thistles cut three times in the season and dressed with 4 cwt. 
common salt after each cutting. (Out June 10, July 9, and 17). 

Plot la. — Thistles cut three times in season, not salted. 

Plot 2.-— Thistles cut once in season and dresses! with 4 owt. salt at time of 
cutting. 

riot 2a. — Thistles cut once in season, not salted,: 

Plot 3.— Kot cut, bat headed with stick to preyent seeding, and dressed 
with 4' cwt, salt at same time. 

Plot 3a. — Not cut, but headed. ' ■' ' 

Plot 4.— Cut once and sprayed with sulphate of copper. 

Plot la.—Uiicut, but beaded with stick and sprayed with sulphate of 
copper, ■ 

In 1909 the use of sulphate of copper was discontinued, and plots 3a and 4a 
were cut three times, while in the case of plots 1 and la, there were practically 
no thistles present for the third cutting. 

Principal Fouikes has been kind enough to communicate 
the following remarks concerning the results ^qj^tained. Before 
these notes are read, it may ■ be well to empl®se'the fact^ that' 
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it was the cree2Ang thistle that was under treatment, for when 
present at discussions on this subject at Farmers’ Ciiihs and 
elsewhere, an attentive listener may soiiudinies conclude that 
the difference in halht of growth between this pest and otlier 
thistles infesting grass land is not duly consiilered. 

Leaflet No. 1.66, published by the Board of Agriculture, so 
clearly brings out this difference that no further description is 
here necessary, and we give Professor Fou Ikes’ remarks without 
further comment : — 

The coiiclusious that may be ilrawn from the trials are, that by cheeking 
the growth of the thistle above ground in the early summer, the de velopment 
of the undergroLind stem is hindered, n,nd the plant cannot spread so freely. 
The second growth which follows is not so strong, and the seed- producing stems 
are not so luxuriant. Second cutting in July further weakens the vigour of 
the plant, and this is further checked by the third cutting in the first year. 
The same treatment in the second season leaves a very much reduced crop, and 
by the time of the third cutting there is very litth‘, left to deal with, either in 
the number or in the strength of the thistle plants. 

By 1909 the treatment on plots 1 and la may be said to have practically 
cleared the plots. 

Any definite time of cutting cannot be laid down, as vai'yiiig seasons affect 
the plant’s giuwth, but cutting is best done when plants are from four to six 
inches above ground. 

Another feature noticed was that the herbage on. the plots which were cut 
frequently was much more abundant and freely grazed, whereas on such plots 
as 3, 3a, and 4:a, there was practically nothing consumed by the stock. 

The results of the trial tended to prove that salt and sulphate of copper 
have little, if any, effect upon the thistle. 

(Signe<l) P. Hedworth Poulkes. 

Fertilisers and Manures. — A. D. Hall, M.A., F.B.S. — Tbose 
of our readers who have derived both pleasure and proflt from 
the perusal of Mr. Hall’s instructive book, The Soil—dani there 
must be many such — will take up with pleasurable anticipations 
the companion volume, Fertilisers and Manures^^ from the 
same able pen. It has recently been published and forms the 
second of a series which will be completed by a third volume 
dealing with the chemistry of the growing plant. And they 
will not be disappointed ; we know of no work to be compared 
with this in lucid exposition and acute appreciation of modern 
research on a difficult subject. Since the abandomnent of the 
systems of manuring based on the crude conceptions of Liebig, 
the field has been occupied by such a mass of theories and 
ideas that it required a writer of no ordinary ability to reduce 
the chaos to order, and point out the path of sanity and reason. 
And this is what the Director of the Lawes Institute has 
accomplished. In his pre-face, Mr. Hall very rightly declares 

^ Wertiluen and Manm^es. A. D. Hall, M.A., F.R.S., Phector of the 
Rothamsted Experimental Station, Foreign Member of the Royal Academy of 
Agriculture in Sweden. London : John Murray. July, 1909. net. 
pp, a84-|-x. 
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that the future liee with intensive farming, and that as science 
every year puts fresh weapons in the hands of the farrD.ei‘ it is 
essential that he should have skill and knowledge in wielding 
them. The author’s ideal is to teach the farmer to reason out 
for himself the scheme of manuring best suited to his soil and 
style of farming, by explaining the mode of action of the various 
manures, and their relation to different crops and soils. He is 
especially to be commended in our opinion for insisting that 
there is no universal best way of manuring, and that the 
proper business of the expert is to lay down, as far as he can, 
principles which the practical man must learn to apply to his 
own conditions. The style of the book throughout is lucid and 
non-technical, and no space is wasted on details of the methods 
of manufacture of fertilisers, matter which possesses no interest 
for the practical man. 

After an introduction, which is mainly historical, Mr. Hall 
devotes a number of chapters to nitrogenous manures, phosphatic 
and potassic fertilisers, farmyard manure, guanos, and theories of 
fertiliser action. We found the last-mentioned chapter very 
interesting, particularly the criticism of the American doctrines 
as to the uselessness of fertilisers as direct plant-foods. Though 
the author cannot bring himself to agree with the heretical 
views of the American school, nevertheless we feel that, in view 
of his recent researches on the infusorial population of the soil, 
and his advocacy of soil surveys, he would be the first to admit 
that a purely chemical view of the- action of fertilisers is 
insufficient to explain all the beneficial effects that follow their 
use. Another criticism we would offer, with extreme diffidence, 
is in relation to the vexed question of residual values. If it be 
true, as stated on page 205, that though the superiority of cake- 
fed dung may be seen in the second or third year it is almost 
covered by the experimental error, why do the tables prepared 
by the author, in collaboration with Dr. Voelcker, give a 
residual value to cake up to the third and fourth year ?i 

The chapters that follow on the manurial treatment 
appropriate to the principal farm crops are those in which the 
farmer will find the most interesting matter, for they are largely 
based on the result, of field experiments, and are consequently 
independent of theory ; they are especially illuminating in the 
emphasis they give to the variations that the system of farming 
in operation necessitates in the scheme of manuring. Every 
farmer should become thoroughly conversant with the principles 
and methods laid down in the chapter on the valuation and 
purchase of manm^es if the lessons they convey should have 
the effect of diminishing the credit of proprietary “ special 
mixtures,” a great advance in agricultural education will have 
been made.^ ■ '' ' , 
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We can confidently recommend this book both, to the expert 
and the farmer ; it fitly maintains the credit of the oldest and 
most renowned agricultural experimental station in this country. 

A. B. B. 

Milk Testing. — C. W. Walker-Tisdale. — All cow-keeping 
farmers who depend upon milk-selling for a considerable pro- 
portion of their income must feel that the quality of milk is at 
this present time much more generally held to be of importance 
to the public than it was in the past ; and looking to the future, 
it is evident that the time is coming when this question of 
quality will be all important. To all who appreciate this truth 
we can thoroughly recommend this little book.^ Mr. Walker- 
Tisdale is particularly well qualified to wnite such a treatise, for 
to thorough scientific knowledge he adds considerable practical 
experience. In this work he has written directions which any 
“ rule-of -thumb ” man can carry out for himself, while on the 
other hand he has put at the service of the student and the 
expert a great deal of his scientific experience which, one 
would point out, is verj^ great for an author whom one may 
still class, as regards age, as one of the junior men of the day. 
If, as doubtless will be the case, a second edition of this work 
is published, one or two misprints should be corrected. Such 
as where the Test Bottle,” page 30, is said to be in the “position 
for reading fat,” whereas it is upside down. “The solids are 
heavier than the liquids” is a statement on page 17 which is apt 
to be confusing, butter fat ]3eing, as we know, lighter than the 
milk serum. In another part of the book (page 12) vre find the 
following ; “ and these solids are usually divided into the fat 
portion and the .... .” Yk at page 17 under the heading 
“Specific Gravity,” the “fatty part” is written about as a 
“liquid part.” 

The fact that the pages of this small volume (\yhich only 
costs a shilling) contain a certain number of leather scientific 
looking words, a few fomiulas, and some calculatipns, should 
not be excuse enough for the “old-fashioned practical man” 
to refuse to read it, for all the inatter wanted by the farmer is 
clearly, tersely, and simply set out. 


MUh Testing. 0. W. Walker-Tisdale, 'F.O.S., N.D.D. W.'E. Smithson, 
NorthaUertoii. April, 1909, 1«, net. pp, 75. 
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A WELTi-K2S[OWN figure in tfie agricultural world luis been 
reinoYed by the death of Mr. Garrett Taylor, of Trowse House, 
Norwich, which occurred on December SI, 1909, in his sixty- 
eighth year. 

He joined the Society as a Member in the year 1875, and 
ill 1889 was elected to the Council, in which office he con- 
tinned until the year 190.5, when, in consequence of increasing 
engagements, he felt it iiecevssary to retire. When the Show 
was held at Norwich in 1886 Mr. Garrett Taylor was Local 
Honorary Secretary, and as Agent of the late Mr. Jeremiah 
Colman, who owned the site of this Showyard, had much to 
do with the improvements which were carried out, with the 
result that the Showyard was of the most convenient and 
perfect character. Mr. Taylor was Steward of Live Stock 
from 1894 to 1897, occupying the position of Senior Steward 
at the gi*eat Show at Manchester in the year of Queen Victoria’s 
Diamond Jubilee. iLmongst the many other positions held by 
him in connection with the fanning interests was that of 
Chairman of the Royal Agricultural Hail Company from the 
year 1901 until his death. 

When the question of the Society visiting Norfolk in 1911 
was decided, and the invitation from Norwich accepted, 
Mr. Garrett Taylor was again appointed Local Honorary 
Secretary with Mr. E. W, Beck, of Norwich, as his colleague. 

He was well known as a practical agriculturist, and had an 
extensive practice as a land agent. As a judge of several kinds 
of live stock his services were in request by many of the 
agricultural societies in the United- Kingdom. 

In 1885 Mr. Taylor acted as one of the Judges of the Farm 
Prizes Competitions in connection with the Society’s Show 
held that year at Preston, and in 1886 the First Prize of lOOL 
for the best' managed arable and grass farm exceeding 550 
acres, iti the counties of Norfolk and Suffolk, was awarded to 
him for the Wliitlingham Hall Farm, whicii was upwards of 
1,800 acres in extent. 

Mr. Taylor was an active Member of the Council of this 
Society, and his loss will long be regretted and his usefulness 
remembered by his colleagues as well as l)y many o£ the 
general body of Members. 

His many public services to the county of Norfolk will 
serve as a memorial to the courage and zeal with which he 
carried oaf everything he undertook to do. 
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Year when 
first elected 
on Council 

1895 

1895 

1871 

1882 

1893 

1885 

1898 
1881 
1883 

1899 I 
1880 { 
1881 


1889 

1905 

1887 

1908 

1891 

1903 
1876 

1904 
1899 
1908 
1881 
1907 


1910 

1905 

1906 
1909 
1906 
1905 
1905 

1905 
1909 

1906 

1906 

1905 

1907 
1909 

1906 
1900 

1907 
1905 
1903 

1909 

1910 


Patron, 

HIS MOST GRACIOUS MAJESTY THE KING. 

President for 1910. 

Sir GILBEET GEEENABL, Bart. 

Trustees. 

H.E.H. The Peikce of AVales, K.G-., Marlhorough House, S . W . 
Bedford, Duke of, K.G., Wol/urri Ahhey, Bedfordshire, 
Bowbn-Jones, J., 8t, Martfs Court, Shrewshunj, 

Cawdor, Earl, Staekpole Court, Pemhroheshire. 

Cornwallis, E. S. W., Linton JParlt, Maidstone, Kent. 

Coventry, Earl of, Croome Court, Serern Stoke, Worcesters hire. 
Devonshire, Duke of, Chatswovth, Chesterfield. 

G-ilbey, Sir Walter, Bart., Blsenham, Hall, Elsenhani, Essex. 
Jersey, Earl of, G.O.B., G.C.M.G., 3[lddleton Park, Bicester, Oxon, 
Middleton, Lord, Birdsall House, York. 

Moreton, Lord, Sarsden House, Chlj)j>tng Norton, Oxon. 

Thorold, Sir John H., Bart., Syston Park, Granthani, Lincolnshire. 

Vice-Presidents. 

H.R.H, Prince Christian, K.G., CumherUmd Lodge, Windsor. 
Adeane, C. R. W., Bahraham Hall, Cambridge. 

Crutchley, Percy, Sunninghill Lodge, Ascik, BerkshHe. 

Derby, Earl of, G.C.V.O., C.B., Knowsley, Prescot, Lancashire, 
Dugdale, J. Marshall, Llwyn, Llanfyllm, 8.0. , Mont. 

Fellowes, Rt. Hon. Ailwyn E., Honinghmn, Norwich. 

Feversham, Earl of, Buncombe Park, Helmsley, Yorkshire. 
Greenall, Sir Gilbert, Bart., Walton Hall, Wirrlngton, Cheshire. 
t Northbrook, Earl of, Stratton, Michelderer, llanrpshire. 
Northumberland, Duke of, K.G., Alnwick Castle, AMhnmherland. 
Parker, Hon. Cecil T., Mecleston, Chester. 

Yarborough, Earl of, Brockleshy Park, Lincolnshire. 

Ordinary Members of the Coisnci!. 

Alexander, D. T., Brynelthin, Dinas Pawls {Olamoryanshire'). 

A VELING, Thomas L., 'Boley Hill House, Bochester (Kent). 
BROOKLEiUBSX, PlENRY Dent, Sudeley Castle, Wincheomhe (Glos.). 
Brocklehur>st, Maj.-(leii., Bankshormgh, Oakham {ButUind). 
Buttar, Thomas A., Corsfon, Coupar Angus (Scotland}. 

Carden, Richard G., Montebello, KUliney, Co. Dublin (Ireland}. 
Carr, Richardson, Estate Ofiice, Tring Park {Hertfordshire}. 
Cooper, Sir Richard P., Bart,, Shemtone Court, Llchfidd {Staffs}. 
Cross, Hon. John B., High Legh, Knutsford (Cheshire^}. 

Budding, Henry, Miby Grove, StaUingkwouyh {Lmcolnsklre}. 
Eadie, John T, C., The Bock, Newton Solmg {Derbyshire^. 
Falconer, James, Northbrook Farm, Mwheldever Station {Ifmups hire). 
Frank, Howard, 9 Conduit Street, KC {London}. 

Garne, W. T., Aldsworfh, Northleach {Glourestershire], 

GhOYMiB., JambbW., Beechwood, Warwick {Warwickshire}. 

Greaves, R. M., Wern, Portmadoc {North Wales}: 

Eaulyb, BmWT A., Oakdale, Ookle.y {Surrey}. 

Harris, Joseph, Braokenbrough Toioer, CarlkU {Oimberland}. 
Harrison, William, Hall House, Leigh {Lancash ire}. 

Hazlerigg, Sir Arthur G., Bart., Noseley Hall, Leicester. 
Henderson, Major H. G., M.P., Kitemore, Faringdon {Berkshire}. 
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Year when 
first elected 
(HI Council 


1905 

1906 
1905 

1903 

1908 

1900 
1905 
1905 

1909 
1909 
1004 
1905 

1904 
1884 

1905 

1907 
1909 

1905 

1906 
1909 
1905 
1897 
1905 

1908 
1897 
1905 

1901 

1907 
1905 
1891 
1905 
1905 

1907 
1904 
1889 
1889 

1908 


List of Council of the Society. 

Ordinary Members of the Coimcll (eo/Uhn/ed). 

Hoe, John Heney, Pomphhtt Farm, PI i/msfocJt, Plymouth (Pe-voii)> 
HipPISLFiY, E. J. Bayntun, Sfon Easton Park Path (Somersetf 
Hisgock, Arthhe, 3hinor Farm, Moteomhe, Shafteslmry (Ponet). 
Hobbs, Robeet W., Kehmeott, Lechlade {Oxfordshire). 

Hobken, W. J., Pulsaok Ifayle {Omiioall). 

Howard, John Howard, Clapham Park Bedford {Bedfordshire) 
1NC4EAM, Wabtee F., 2 St. AudreiFs Plaee, Lewes {Susses^. 
Knig-htley, 8ir (Jharles V., Bari., Famsley, Bar entry {Korthauts), 
Luddinoton, J. L., Lifthport {Camhrldgeshire). 

Mansell, Alfred, (Wryc Hill, Shrewshury {Shropshire). 

Mathews, Brnest, Little Shardeloe.% Amersham (Bv.clnngha.mshlre). 
AIay, William A., 3 Wellington Street, Strand’, W.C. {London). 
Middleton, Christopher,' Vane Terrace, Barllngtm {Bnrhani). 
Miller, T. Horrocks, Singleton Park Povlton-le-FyUe {Lancashire). 
Minton, Thomas B., Monfford, Shrezcshiry {Shropshire). 

Nocton, M^'ILLIAM, Langitam Hall, Colchhter {Essex). 

Patterson, R. (4., Acton Hill, Staford {Staff or dshiref 
PiLKiNGTON, Claude M. B., Wollaton, Ahottingham. {yottvighanishire). 
Plumptre, H. Fitzwalter, Goodmstom, Borer {Kent). 

Prout, W. a., Saiohridgeworth, Herts. {London). 

Rea, George Grey, Middleton, Wooler {Mrthwmherland). 

Reynard, Frederick, Sttnderlandtoick Brlffield {Yorhs., E. Iliding). 
Richmond and G-ordon, Duke of, K.G-., Goodwood, Chichester {Sussex), 
Ridley, Viscoiinfc, Blagdon, CramUngUm {XortJmmherlmid). 

Rogers, C. Coltman, Stamge Park ' Brampton Bryan {South Walei), 
Rowell, John, Bury, Huntingdon {Hzuitingdonshire), 

SCOBT, William, Hodgrozmd Hozm, Sinnington {Yorhs., H. Biding). 
Smith, Fred, Woodhridge {Suff'olh). 

Smith, Henry Herbert, Boioood, Calm {Wiltshire). 

Stanyforth, Kwh Hanmerton Hall, Yo7E{Yo7dts., TF.B.). 

Tallent, Herbert, Westacre, Swaffdham {Norfolk), 

Taylor, George, Cranford {Middlesex). 

Tindall, G. W., WainfleM (Lmcolnsldre). 

Turner, Arthur P., The Lean, Pemhrldge {Herefordshire). 
Wheeler, E. Vincent V., Newnham Court, Tenhury {Worcestershire). 
Wilson, C. W., Eigmaden Park, Kizdiby Lonsdale {Westznorland). 
Wrigley, Louis C., TreUich Grange, Chepstmo {Mamnouthshlre), 

Honorary Director. 

Sir Gilbert Greenall, Bart. 

Secretary# 

Thomas McRow, 16 Bedford Square, W.C. 


ConsuUmg Chemist. — Dr. J. Augustus Voeloker, M.A., F.LC., 22 Tudor 
Street, London, E. 0. 

Consulting Vetezinary Surgeon. — Prof. Sir John McFadyean, .Royal 
Veterinary College, Camden Town, ACIP. 

Botanist . — Professor R. H. BiffeN, M.A., School of AgrlcAdBire, (hmlmdge. 
Zoologist,— QmiJj WAEBURTONj^’'M,,A., School of Agriculture, Camhidge. 
ComuUing Engineer.— 'F. S. GouI^ney, 25 Victoria Street, Westminster, S, W. 
Surveyor— J. R, Haylob, F.B.I.B4., SmitEs Bank Chamhers, Berhj. 
Consulting George H^UNT, Evesham, Worcestershire, 

PuUhher.—^cmis. Murray, 50a Albemarle Street, W. 

SoUcitm .— QxmKm , Vl ( omn , Gaze & 'Clarke, 13 Szifolh Street, Pall Mall 

^’:East,\S,WL ' ' 

Ban]ters.'^i!‘m London County and Westminster Bank, St. James’s Square 



Distributio7i of Governors and Meynbers of the Society. lii 


DISTRIBUTION OP GOVERNORS AND MEMBERS OF THE 
SOCIETY, AND OP ORDINARY MEMBERS OF THE COUNCIL. 





NUMBEtt OF 

Number 


Elbotoeal 

Bibxriot 

Division 


GOVEttNORa 

AKI) 

MEMBERa 

OF 

ORBtJIAR 

Members 

Ordinary Members of Council 




OP Council 



Bedfordshire . ■ 


92 

1 

J. H. Howard. 


Cheshire . 


258 

1 

Hon. J. E. Cross, 


Cornwall 


98 

1 

W. J. Hosken. 


Derbyshire . 


163 

1 

J. T. C. Eadie. 


Dorset . 


78 

1 

A. Hiscock. 


Hampsrire and 
Channel Islands 


237 

1 

J. Falconer. 


Hertfordshire . 


267 

1 

Hicliardeon Carr. 

A. ^ 

Lancashire and Isle 
OF Man .... 

346 

2 ' 

W. Harrison ; T. H. Miller. 


Middlesex . 


132 

1 

G. Taylor. 


Monmouthshire . 


61 

1 

L. 0. Wrigley. 


Norfolk . 


314 

1 

H. Tallent. 


Northamptonshire 


199 

1 

Sir 0. V. Knigktley. 


Northumberland 


306 

2 

G. G. Rea ; Viscount Ridley. 


Staffordshirb . 


302 

•j 

Sir R. P. Cooper: R. G. Patterson. 


Worcestershire . 


198 

1 

E. V. V. Wheeler. 


Yorkshire, N.R. . 


178 

1 

W. Scoby. 


Scotland. 


226 

1 

T. A. Buttar. 




3,460 

-20 



Buckinghamshire 


171 

1 

E. Mathews. 


Devon 


160 

1 

J. H. Hine. 


Durham . 


147 

1 

0. Middleton. 


ESSEX .... 


211 

1 

W. Nocton. 


Herefordshire . 


144 

1 

A. P. Turner. 


Leicestershire . 


249 

1 

Sir A. G. Hazlerigg. 

B, ^ 

London . 


578 

3 

( Howard Prank ; W. A. May 
t W. A. Prout. 

Nottinghamshire 


154 

1 

0. M. S. Pilkington. 


Rutland . 


22 

1 

Maj.-Geii. .T. F. .Brocklelmrst. 
Alfred Mansell ; T. S. Minton. 


Shropshire ■. 


322 

2 


SUFFOLK . 


234 

1 

Fred Smith. 


SURREY . 


227 

1 

E, A. Hamlyn. 


Wiltshire 


130 

1 

H. H. Smith. 


YORKSHIRE, W.R. , 


262 

1 

B. W. StauyEorth. 


South Wales. . 


104 

1 

C. 0. Rogers. 




3,105 

-18 



BERKSHIRE . . 


213 

1 

Ctmt, n. G. Henderson, M.P. 


Cambridgeshire . 


165 

1 

J. L. Luddington. 


Cumberland . 


118 

1 

Joseph Hams. 


Glamorgan . 


80 

1 

D. T. Alexander. 


Gloucestershire 


391 

*> 

H. D. Brocklelmrst; W.T. Game. 


Huntingdonshire 


43 

1 

John Rowell. 


Kent . . . 


401 

2 

T. L. Aveling ; 11 F. Plumpfcre. 
Henry Duwing ; C. W. Tindall 


Lincolnshire 


m 

3 

0. ' ^ 

Oxfordshire , 


180 

1 

R. W. Hobbs. 


SOMERSET . . 

SUSSEX . . . 


123 

304 

1 

2 

B, J. Bayntun Hippisley. 

J W. F. Ingram ; Duke of 

1 Richmond and Gordon. 


WARWICKSHIRE . 


254 

1 

J. W, Glover. 


Westmorland ' . 


58 

1 

0. W. Wilson. 


Yorkshire, e.r. , . 


109 

1 

F. Reynard. 


Ireland . . 


132 

1 

R. G, Carden. 


, North Wales 


164 

1 

R.M. Greaves. 




3,093 

-20 


f OREIGN COUNTRIES . 


282 



Members with no addresses 


16 



Grand Totals 


9,946 

58 




IV 


Table SHOWiNa the Number op GOVEENOES and MEMBEES 

IN EACH YEAR FROM THE ESTABLISHMENT OF THE SOCIETY. 


Toil* 

endiiig 


Governors 


Members 


Show of 


Life 

Annual 

Life 

Annual 

Honor- 

ary* 

18B9 

3rd Eaii Spencer 








1840 

Bth Duke of Bichmond 

86 

189 

146 

2,434 

5 

1841 

IMr, Philip Pusey 

91 

219 

231 

4,047 

7 

1842 

Mr. Henry Handley .... 

101 

211 

328 

5,194 

15 

1843 

4tli Earl of Hardwicke 

94 

209 

429 

6,155 

15 

1844 

Brd Raid Spencer 

95 

214 

442 

6.161 

15 

15 

184n 

5th Duke of Richmond 

94 

198 

527 

5,899 

1846 

Ist, Viscount Portman .... 

92 

201 

554 

6,105 

19 

1847 

6th Earl of Egmont . . 

91 

195 

607 

5,478 

20 

1848 

2nd Earl of Yarborough 

93 

186 

648 

5,387 

21 

1846 

3rd Earl of Chichester .... 

89 

178 

582 

4,643 

20 

1850 

4th Mai’quis of Downshire . 

90 

169 

627 

4,‘-^56 

19 

1851 

5th Duke of Richmond . . 

91 

162 

674 

4,175 

19 

1852 

2nd Earl of Ducie 

93 

156 

711 

4,002 

19 

1853 

2rd Lord Asliburton . . 

90 

147 

739 

3,928 

19 

ISa^i 

Mr. Philip Pusey 

88 

146 

771 

4,152 

bO 

1856 

Mr. William Miles, M.P. 

89 

141 

795 

3,838 

19 

1856 

1st Viscount Portman .... 

85 

139 

839 

3,896 

20 

1857 

Viscount Ossington .... 

83 

137 

896 

3.933 

19 

1858 

6th Lord Berners 

81 

133 

904 

4,010 

18 

1859 

7tb Duke of Marlborough . 

78 

130 

927 

4,008 

18 

18.;0 

5tli Lord 'Walsingham . 

72 

119 

927 

4,047 

18 

18H1 

4th Earl of PowLs 

84 

90 

1,113 

3,328 

18 

1862 

f H.B.H. The Prince Consort . \ 

1 1st Viscount Portman . . J 

83 

97 

1,151 

3,475 

17 

1863 

Viscount Eversiey 

80 

88 

1,263 

3,735 

17 

1864 

2nd Lord Feversliaxn . . . . 

78 

45 

1,343 

4,013 

17 

1865 

Sir E. 0. Kerrison, Bart., M.P. . 

79 

81 

1,386 

4,100 

16 

1866 

1st Lord Tredegar , , . . . 

79 

84 

1,395 

4,049 

15 

1867 

Mr. H. S. Thompson .... 

77' 

82 

1,388 

3,903 

15 

1868 

Btli Duke of Riclimond. 

75 

74 

1,409 

3,888 

15 

1869 

H.B.H. The Prince of Wales, K.G, . 

75 

73 

1,417 

3.864 

17 

1870 

7th Duke of Devonshire 

74 

74 

1,511 

3,764 

15 

1871 

6th Lord Vernon 

72 

74 

1,589 

3,896 

17 

1872 

Sir W. W. Wynn, Bart., M,P. . . 

71 

73 

1,6.55 

3,953 

14 

1873 

Earl Oatbcart 

74 

62 

1,832 

3,936 

12 

1874 

Mr. Edward Holland .... 

70 

58 

1,944 

3,756 

12 

1875 

Viscount Bridport 

i 

79 

2,058 

3,918 

11 

1876 

2nd Lord Chesham .... 

83 1 

78 

2,164 

4,013 

11 

1877 

Lord Skelmersdale . , . . 

81 

76 

2,239 

4,073 

17 

1878 

Col. Kingscote, O.B., M.P. . 

81 1 

72 

2,328 

4,130 

26 

1879 

The Prince of Wales, K.G. . 

81 

72 

2,453 

4,700 

26 

1880 

9th Duke of Bedford , . 

83 

70 

2,673 

5, 83 

20 

1881 

Mr. William Wells 

85 

69 

2,765 

5,041 

19 

1882 

Mr. John Dent Dent . . . . 

82 

71 

2,849 

5,059 

19 

1883 

6th Duke of Bichmond and Gordon . 

78 

71 

2,979 

4,952 

19 

1884 

Sir Brandreth Gibbs .... 

72 

72 

3,203 

5,408 

21 

1885 

Sir M. Lopes, Bart,, M,P. . . 

H.B.li. The Prince of Wales, K.G, . 

71 

69 

3,356 

5,619 

20 

1886 

70 

61 

3,414 

5,569 

20 

1887 

Lord Egerton of Tatton ... 

71 

64 

3,440 

5,387 

20 

1888 

Sir M. W. Bidley, Bart., M.P. . 

66 

66 

3,521 

5,225 

16 

1889 

Her MA.TEST'y Qxtebn Victoria. . 

73 

58 

3,567 

7,153 

15 

17 

1890 

Ijord Moreton 

122 

58 

3,846 

6,941 

1891 

2nd Earl of Ravens worth . 

117 

60 

3,811 

6921 

19 

1892 

Earl of Feversham. .... 

in 

69 

3,784 

7,066 

20 

1893 

Ist Duke of Westminster, K.G. . 

107 

74 

3,786 

7,138 

21 

1894 

Bth Duke of Devonshire, K.G. . 

113 

73 

3,798 

7,212 

22 

1895 

'Sir .1. H, Tliorold, Bart. 

120 

80 

3,747 

7,179 

23 

1896 

Sir. Walter Gllljey, Bart 

120 

83 

3,695 

7,253 

23 

1897 

H.R.H, The Duke of York, K.G. . . 

126 

83 

3,705 

7,285 

24 

1898 

Karl Spencer, K.G 

121 

79 

3,687 

7,182 

7,009 

25 

1899 

Earl of Coventry ..... 
H.B,H. The Prince of Wales, K.G. . 

116 

75 

.3,656 : 

23 

1900 

111 

71 

,3,628’.'^ 

6,832 

24 

1903 

Earl Cawdor . . . . 

102 

70 

'3,564 ■: 

6,338 

27 

1902 

H.B.H, Prince Christian, K.G. . 

100 

69 

3,500 

5,955 

26 

1903 

ILB.H. The Prince of W ales, K.G. . 

99 

62 

1 Mi 

5,771 

27 

3904 

16th Earl of Derby, K.G. . . . 

96 

68 

3,375 

5,906 

32 

1905 

Lord Middleton , 

95 

72 

1 3,270 

5,808 

31 

1906 

Mr. F. S, W. CornwaUis . ' . 

94 

355 

:i:l 

6, 89 

30 

1907 

Eaii of Yarborough . . • 

91 

; 174 

6*299 

29 

1908 1 

Duke of Devonshire . . . 

89 

1 178 

3,019 

6,442 

30 

1909 

Earl of Jersey ,;G.0.B,. . 

91 

177, 

2,951 

6,696 

, . 31' 
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STATEMENT made to the Council by the Chairman 
of the Finance Committee, on presenting the 
Accounts for the year 1909. 

Mr. Adeane explained that he had to deal with the accounts for the past 
year. So far as finances were concerned, the Society had g'ot into a reg'ular 
stride. The fig'ures under the various heads differed little from year to year, 
and therefore he need not detain the Council long-. 

The expenditure for the year 1909 was 8,356?., or 478?. more than in the year 
1908. There was an increase of 253?. under the head of administration. This 
was due to the increase in the salaries of the staff, to the honorarium to the 
Secretary, which they had been g-lad to vote last year, to the professional 
charg-es, and to the re-arrang-ement of the Library. Tinder the head of Journal 
there was an excess of expenditure of 80?. over what had been allowed for 1908, 
which was larg-ely due to the considerable expense of including in the Journal 
the Report on the Competition for Plans of Farm Buildings. Last year the 
allowance for the Journal had been raised to 700?., but he was sorry to say that 
there had again been an excess of 30?., making on the two Journals, Yoiumes 
69 and 70, an excess of 110?. The Journal Committee was going into the ques- 
tion very carefully, in the hope that in the future it would be possible to keep 
within the figure allotted. If their membership increased, the expenses of the 
Journal would increase also, on account of the extra number of copies that 
would have to be issued. The Trials of Hop Drying Plants had cost 68?. more 
than was estimated, and in this connection he would like, on behalf of the 
Council, to take the opportunity of thanking those gentlemen— -without whose 
assistance the Trials could not have been held— for the immense amount of 
trouble they had taken in collecting money and for .subscribing very generously 
to the Fund themselves. The names of the gentlemen were Mr. Oornwaili.i 
Mr, Aveling, Mr. Wheeler, and Mr. Pliimptre. 

With regard to receipts, the income for the year showed an increase of 509?. 
Subscriptions had increased by 320?., and investments showed an increase Cf 
385?. The total income was 8,951?., and the expenditure was 8,356, leaving the 
Society a credit balance of 595?. 

Very little need be said about the balance-sheet, but that little would be 
satisfactory. The capital of the Society at the end of 1908 was 43,592?. Last 
year they added to the capital the sum of 4,124?., making the total capital at 
the end of 1909 47,716?. The Reserve Fund at the end of 1908 was 36,029?., and 
at the end of 1909 it was 40,400?. 


Forecast of ordinary Receipts and Expenditure for 19I0. 

(Other than in respect of the Show.) 

Prepared by direction of the Finance Committee on the basis of the recommend- 
ations of September 21, 1905, made by the Special Committee. 

Actual 

Figures 

for 1909. lieceipts. 

S) J£ 

7,707 From Subscriptions for 1910 of Governors and Members 7,700 

70 From Interest on Daily Balances 100 

939 From Interest on Investments 1,150 

22U From Sales of Text Book, Pamphlets, &c. (This does not include the sales 

of Journals, which are deductedfrom the cost of production) . . . 250 


h,951 

Expenditure. 

Si 

1,587 Salary of Secsretary and Official Staff .... 

40 ■ Pensions to Ofllcials 

737 Rent, Lighting, Cleaning, Wages, &c. (say) 

384 Printing and Stationery . . ... 

190 Postage and Te!|egram8. . 

396 Miscellaneous t * 

730 Journal . ./■' " . . 

615 Ghomieal Department 

250 Botanical Department ........ 

200 Zoological Department 

202 Veterinary Department 

Examinations for National Diplomas tB.A.S,E. Share) 

5,527 


9,200 


6,601 



vi 


£ £ 

r>,527 Brought forward . , , 5,66] 

100 

150 


Exceptional Expenditure, 

Furniture, apparatus and fittings for Society’s Botanist and ZoDlogist at 

School of Agriculture, Carahridge 100 

Fainting and repairs, 16 Bedford Square 70 

79 Preparing Catalogue for Library, and Binding Books 50 

Reprint oifl, 000 copies of Text Book ... 80 

Contribution towards Motor Trials .400 

2,500 Contribution from Governors’ and Members’ Subscriptions to the 

expenses of the Anmial Show 2,500 


B,356 Total Estimated Expenditure ^ . 8,861 

Estimated Receipts 9,200 

Estimated Expenditure 8,861 


Estimated Receipts over Expenditure 


B39 


Coming to the estimates for the present year, under the head of receipts, 
the Finance Committee expected from Subscriptions of Governors and 
Members 7,700Z., from Interest on Daily Balances, 100^., from Interest on Invest- 
ments 1,150/., from Sales of Text Book, Pamphlets, &c., 250/., giving an estimated 
income for the year of 9,200/. On the exi.)enditure side they estimated that 
the salaries of the Official Staff would be the same as last year, 1,586/. 
Pensions to Officials would be 215/., a larger sum than last year, because it 
included half a year’s salary to Mr. Oarrutners and also one half year’s pension. 
The Rent, Lighting, &c., was estimated at 700/., Printing and Stationery 400/., 
Postage and Telegrams 200/., and Miscellaneous 400/. To the Journal they 
had allotted 710/., as they felt it was only fair that another 10/. should be 
allowed in view of increased membership. The number of Members of the 
Society at the present time was 9,946, and since the end of 1905 they had 
increased their membership by 776. For the Chemical Department they 
estimated 600/., Botanical 250Z,, Zoological 200/., Veterinary 200/., and Examina- 
tions for National Diplomas 2(X)/. Tinder the head of exceptional expendi- 
ture they asked the Council to allow the sum of 100/. for furniture, apparatus, 
and fittings required for the two rooms which had been generously fjlaced 
at the disposal of the Society for their Botanist and Zoologist by the Uni- 
versity of Cambridge in their new buildings. Under the terms of the lease of 
16 Bedford Square, they were bound to paint the outside of the house every 
three years, and the cost of this work would be about 70/. The expenses of 
])reparing Catalogue for Library and binding books would be 50/. Last year 
they asked the Council to vote 250/, towards printing 5,000 copies of the Text 
Book, and only 94/. of that sum had been expended. The demand for the 
Text Book was still very great, and few copies were left. They now asked for 
80/. to reprint 1,000 copies. The Finance Committee had requested the J ounial 
Committee to go very carefully into the question of the revision of the Text 
Book, and to submit an estimate of the cost, but of course nothing would be 
done before the matter had been broug-ht before the Council. 400/. was to be 
contributed toward the Agricultural Motor Trials, The Society felt that it must 
undertake these important trials, which would be extremely expensive. The 
Chairman of the Implement Committee had given him the figure of 400/. as 
an approximate one, It was felt that it would not be fair to put that charge 
entirely on the Show Fund, and therefore it ,'^as proi)Osed to make a contribu- 
tion of 4(K)Z. out of the Society’s ordinary funds towards the expenses of these 
trials. The remaining item was the usual contribution of 2,500/. from the 
Subscriptions of Governors and Members to the Show Fund. The total 
estimated expenditure was 8,861/., and the receipts 9,2(.KJ/., giving an estimated 
credit balance for the year of 639/. - ^ 

In conclusion, Mr. Adeane hoped the Council would consider that the 
Society was financially in a satisfactory condition, but thby had still a great 
deal to do. He had heard a whisper that they were thought to be hoarding 
treasurej which was quite a new accusation to level against the Society. He 
would like to put it in a different way. They were attempting to build up 
.such a reserve as would make their position absolutely stable, and that \vould 
give them the freedom that was necessary if they were to carry out their work 
with the utmost efficiency. 
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Examined, audited, and found correct, this 23rd day of February, 1910. 

THOMAS McBOW, Secretary, JONAS M. WEBB, ) Auditors o?i 

WILTON, JONES & CO., Accountants, HU BEET J. GEEENWOODA behalf of 

NEWELL P. SQUAEEY, ) the Society. 
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Dr. 

Correspond- 
tag figures 
for 1608. 

& 

1,488 

87 

55 

2,150 

29,267 


12,554 

614 

1,066 

5^ 

44,065 

36 

196 

II 

179 

SO 

52 

43,593 


^45.743 


ROYAL AGRICULTURAL 

Balance-sheet, 


To SUNDRY CREDITORS- 

^ s. d. & 1 

d. ii 1. d. 

Sundry Creditors and outstanding .... 

1,729 , 4 

0 

Subscriptions received in 1909 in advance . 

Show Receipts received in 1909 and belonging to 

112 7 

0 

1910 .... 

To OAPITAL- 

109 0 

1 

- 1,950 11 1 

As at December 31, 1908 

43,592 9 

8 


BALANCE FROM SHOW FUND— 

Contribution from Ordinary Income 
Less : Loss on Gloucester Show 

Life Compositions received in 1909 .... 
Donations towards the Society’s Funds (includ- 
ing half of a Legacy of 2,000/.). 

Credit Balance on Ordinary Income and Expen- 
diture Account ... 


2,5!)0 0 0 
326 13 0 

2,173 7 0 

729 10 0 

1,053 11 0 

595 18 4 
48.144 16 0 


DEPRECIATIONS written off, viz.:- 


Fistures 28 17 6 

Furniture 176 10 0 

Machinery 9 19 8 

Show Plant ... .... 163 1 6 

Buildings at Woburn . . 50 0 0 ‘ 

428 88 

47,716 7 4 


[Nok.— For investments other than those shown in 
this Balance-sheet see Statement of Funds held 
in Trust, &c., page vii.] 


£49.666 18 i; 


THOMAS McROW, Secreiary. 
WELTON, JONES 00„ Accountants. 



SOCIETY [OF ENGLAND. 

December 31, 1909. 


Correspond- ' 
ing figures 
for 1908. 


By Beserve Bund 47,883Z. 198. lOd Consols, at cost 
(average cost 8 i) 


s. d. £ s. d. 
40,400 0 0 


By LEASE OP 16 BEDPOBD SQUARE . . . 

Le^s Amount written ojff 


2,800 0 0 

100 0 0 


By FIXTURES- 

Value at December 31, 1908 . 

Less Depreciation at Tjl per cent. 

Added during 1909 


415 7 0 
66 4 6 


By FURNITURE- 

Value at December 31, 1908 . 

Less Depreciation at 10 per cent. 


1,765 0 5 
176 10 0 

1.588 10 5 


i,Soo By PICTURES (.500Z.) and BOOKS (l.OOOZ.) . . 


1,500 0 0 


By MACHINERY- 

Value at December 31, 1908 
Less Depreciation at 10 per cent . 


By SHOW PLANT- 

Value at December 31, 1908 . 

Less Depreciationiat 10 per cent. 


1,630 15 1 
163 1 6 


By BUILDINGS FOR POT EXPERIMENTS AT 
Woburn— 

As per Account at December 31, 1908 . 

Less Depreciation ... ... 


550 0 0 
50 0 0 


604 By SUNDRY DEBTORS 


By CASH AT BANKERS AND IN HAND- 

Ordinary Account 

Reserve P'und Account .... 
In Hand . ... 


£49,666 18 6 


Examined, audited, and found correct, tbis 23rd day of February, 1910. 
JONAS M.' WEBB, ) 

HUBERT J. GREENWOOD, > Auditors on behalf of the Sodety. 
NEWELL P. SQUABEY, j 
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Correspond- ' 
nig figures j 
for iwoa. I 


statement op ordinary income 

The Expenditure in this nccounfc includes not only cash payments. 


gitcome. 


£ 

873 

£5 

6,127 

132 

62 


208 

7,487 

148 

554 

83 

133 

20 

1.5 

955 


Annual Subscriptions.*— 

Governors : Suhscriptions for 1909 . . . . 

3f embers : Beceived in 1908, but belonging to 1909 
Subscriptions for 1909 . . . . 

Subscriptions for 1909 (additional) . 
Subscriptions for previous years . 
Life Governors and Members:— 

Annual Oontributions 

Miscellaneous."— 

Interest on Daily Balances . . . 

Income on Investments . . . . 

Sales of Pamphlets, Diagrams, &c. . . . 

Sales of Text Book . . . ... 

Letting of Council and Committee Booms . 
Miscellaneoug 

Bent of 12 Hanover Square 

Zess Bent piiid . ..... 


& s. d. 
894 5 0 
87 2 0 
6,342 14 10 
135 7 0 
82 0 0 

165 9 0 


76 6 11 
939 5 0 
58 8 2 
146 4 11 
23 2 0 
1 8 5 

313 10 0 
313 10 0 


& s. d. 


7,706 17 10 


1,244 15 6 





£8,95i 13 3 


THOMAS McROW, Secretary. 
WELTON, JONES', CO., AccoimkmtB 



AND EXPENDITURE FOR THE TEAR 1909. 

but all liabilifcief? in connection with the yea-r'a transaction)^. 


OorrespoiKi- 
in,£f flgureB 
for 1908. 




I General Administration:- £ d. 

I Salaries of Official Btaff 1,587 0 0 

I Honorarium to SeeriTary .... ... 100 0 0 

i Pensions to Officials 40 0 0 

; .Professional Charges :--Auditora’ Fees, &c 108 7 0 

1 Pent, Rates, Tases, Insurance, and House Expenses . . 736 18 8 

i Binding and Purchase of Books 46 2 9 

1 Printing and Stationery 383 7 10 

Postage and Telegrams 190 5 9 

; Carriage of Parcels and Travelling Expenses (including 
I annual visit to Woburn) ........ 59 4 5 

I Advertising and Miscellaneous Office Expenses (including 
; re-adjusting Libra.ry £50) 109 5 fi 

i Journal of the Society, Vol. 70 :~ 

j Printing, Binding, &c 545 0 0 

I Postage, Packing, and Delivery ....... 197 0 0 

Editing, Literary Contributions, &c 245 0 0 

I Illustrations 68 0 0 


Less Sales (Vol. 69 and earlier) . . 

Advertisements (Vol. 70) . . 

Extra Cost of Printing Vol. 69 of Journal . 
Elements of Agriculture:— 
Printing and Binding Text Book 
Pamphlets 

Printing various pamphlets, &c. . 

Printing Diagrams 


1,055 0 0 

£ s. d. 

75 0 0 

250 0 0 B25 0 0 


Laboratory 

Salaries, Wages, &c 

Other Scientific Departments:— 
Consulting Botanist’s Salary and Expenses 

Zoologist’s Salary 

Grant to Royal veterinary College . 
Medals for Proficiency in Cattle Pathology 


250 0 0 
200 0 0 
200 0 0 
2 5 6 


Examination for National Diploma in Agriculture; 

Honoraria and Expenses of Examiners 

, Travelling Expenses of Officials . 

Hotel Expenses of Examiners and Officials .... 

Printing, Stationeiy, and Advertising, &c 

Writing Diplomas 

Salary for Assistants 


Lm Entry Pees received and Sales of Examination Papers 


Less Highland and Agricultural Society’s Moiety 

Examination for National Diploma in Dairying:' 

Hire of Premises, &c. 

B'ees to Examiners 

Hotel and Travelling Expenses 


Lm Entry Fees received and Sales of Examination Papers 
Extra Expenditure;— * 

Extra Cost of Trials of HopiPlant . . , 

! Contribution Td" Show Eund . .■ - . 

; ceteedit Balance carried to Balano^sheet . . . 


360 

10 

1 

87 

6 

8 

273 

9 : 

11 

136 

14 

11 

21) 

9 

2 

41 

1 

10 

18 

13 

8 

5 

13 

0 

85 

17 

1 

1 26 

8 

4 


2,500 0 0 
595 18 4 


Examined, audited, and found correct, this 23rd day of February, J.910. 

JONAS M. WEBB, *1 ^ 

HUBERT X GREENWOOD, \ Auditors on behalf of the SodH 
' ' ^ , NEWELL ,P. SQUABEY, } , , 



xii STATEMENT OF RECEIPTS AND EXPEN- 

JITNE 22 TO 


Correspond' 
ing figures 
for wos. 

£ 

2,000 


5,766 


2,807 


634 

23 

49 


17 

6 

2i.fi 


723 

^ 

1,121 

40 


515 

94 

6q 

30 


^4.' 

703 


Receipts. 


Subscription from Gloucester Local Committee . 
Prizes given by Agricultural and Breed Societies 
Do. do. Gloucester Local Committee 

Fees for Entry of Implements 
Implement Esbibitors’ Payments for Shedding 
Non-Members’ Fees for Entry of Implements . 
Fees for Entry of “New Implements” 


& s. d. 

2,000 0 0 


2,274 16 0 
1,580 0 0 


Fees for Entry of Live Stock .— 

By Members ;~2,183 Entries @11 2,183 0 

251 Entries @ 30s 376 10 

257 Entries @21 514 0 

25 Substituted Entries ® 5s. . ... 65 


50 Entries ® 10s, 
286 Entries®, 5s. 


Fees FOR Entry of Poultry 
By Members 137 Entries @ 2s. 6d!. . 

By Non-Members:— 617 Entries ® Ss. 6d. . 


Other Entry Fees:- 

Produce 

Horse-shoeing Competitions . 
Butter-making Competitions 
Horse- jumping Competitions 
Farm rize Competitions 

Catalogue:- 


Extra Lines for Particulars of Implement £ s. ti. 

Exhibits W 17 0 

Woodcuts of “New Implements” ... 613 

Advertising in Catalogue 354 12 2 

Sales of Implement Section of Catalogue 

(including bound copies) 21 0 3 

Sales of Combined Catalogue . . . , 533 3 6 
Sales of .Tumping Programme .... 26 4 1 


Miscellaneous Receipts 

Amount received from Refreshment Contractors . 
Rent for Railway Offices 

Premium for Cloak Room 

Rent for Board of Agriculture Pavilion . 
Admission to Royal Pavilion 

Sale of Materials 

Miscellaneous . . . . . . . . .. 


3,854 16 0 


5,813 9 9 
204 0 0 
59 0 0 


6,076 


By Non-Members:— 164 Entries @21 328 0 

46 Entries @ 31. 138 0 0 

40 Entries @41 160 0 0 


3,079 15 0 


17. 2 6 
107 19 6 


626 0 
25 0 
71 10 


125 2 0 


95 8 6 
39 15 0 
12 15 0 
82.0 0 
93 0 0 


960 18 3 
3114 4 


72113 3 
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Admission to Royal Pavilion 

Sale of Materials 
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3,854 16 0 
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59 0 0 
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40 Entries @41 160 0 0 


3,079 15 0 
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Horse- jumping Competitions 
Farm rize Competitions 

Catalogue:- 


Extra Lines for Particulars of Implement £ s. ti. 

Exhibits W 17 0 

Woodcuts of “New Implements” ... 613 

Advertising in Catalogue 354 12 2 

Sales of Implement Section of Catalogue 

(including bound copies) 21 0 3 

Sales of Combined Catalogue . . . , 533 3 6 
Sales of .Tumping Programme .... 26 4 1 


Miscellaneous Receipts 

Amount received from Refreshment Contractors . 
Rent for Railway Offices 

Premium for Cloak Room 

Rent for Board of Agriculture Pavilion . 
Admission to Royal Pavilion 

Sale of Materials 

Miscellaneous . . . . . . . . .. 


3,854 16 0 


5,813 9 9 
204 0 0 
59 0 0 


6,076 


By Non-Members:— 164 Entries @21 328 0 

46 Entries @ 31. 138 0 0 

40 Entries @41 160 0 0 


3,079 15 0 


17. 2 6 
107 19 6 


626 0 
25 0 
71 10 


125 2 0 


95 8 6 
39 15 0 
12 15 0 
82.0 0 
93 0 0 


960 18 3 
3114 4 


72113 3 



xii STATEMENT OF RECEIPTS AND EXPEN- 

JITNE 22 TO 


Correspond' 
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40 


515 
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^4.' 

703 
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